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Objectives « 
Intended outcomes 

Identification and Devtlopment of Competency-Based Curriculum 

for 

Water and Wastewater Program 
Objectives a nd Intended Outcomes 
A. Objectives of the proposed project 

T. To identify job/task and human relation competencies for successful 
entry into and advancement within the Water and Wastewater Tech- 
nology field. 

2. To convert the existing curriculum of the Water and Wastewater 
Technology Program to a competency-based format. A total of four 
quarters will be converted. 

3. To pilot the revised curriculum for a period r;f one year. 

4. To develop a competency based test"' ng program within the Water 

and Wastewater Technology Program '''hich will be utilized in permitting ^ 
students to "test out" of any numbr of instructional units within 
the program. 

5. To identify the necessary math and reading skill levels for entry 
into the Water and Wastewater Technology Program 

6. To devolop a tes'^.ing program to determi|ie the math and reading skill 
of students requesting admission into thje Water and Wastewater 
Technology Program. 

7. To develop and pilot a multi -level variable entry-exit developmental 
reading and math program with water and wastewater technology 
subject matter orientations for grade levels six through thirteen. 

8. To utilize in the implementalon of objectives 1-7, an advisory 
conmittee representing both labor and management from the business 
and industrial sector, previous graduates of Kirkwood's Water and 
Wastewater Technology Program, and members of accrediting and 
licensing boards 'N^ 
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9. To provide training to any student regardless of sex, race, religion 

creed or color. 
Expected short-range outcomes 

1. The cognltl ve/psychomotor and human relations skills necessary for 
successful employment In the Water and Wastewater Technology 
career field will have been Identified and competencies written. 

2. The Water and Wastewa.°r Technology preparatory program will have 
been convdrted to a competency-based Instructional format. 

3. The math and reading skills necessary for successful completion of 
the Water and Wastewater Technology Program will have been Identi- 
fied. 

4. Mechanisms for assessing the math and reading skills in the program 
will have been developed and Implemented. 

5. A multi-level variable entry-exit developmental program with Water 
and Wastewater Technology subject matter orientations for grade 
levels 6-13 win have been piloted with approximately 25 students 
participating the first year of implementation. 

Anticipated long-rango outcomes 

1. Students will be able to enroll in the Water and Wastewater Technology 
Program at varying times and levels based on their skills and 
readiness to enroll. 

2. The impact of math and reading skill deficiencies upon successful 
completion of Kirkwood's Water and Wastewater Technology Program 
will be minimized. 

3. Students will be able to complete the program at differing times 
based on differing learning rates and levels of achievement. 

4. Students will enter the work forcf.* throughout the year. 



5. Employers and graduates will express satisfaction with the math, 
science and human relations skills developed 1n the program 

6. Employed Water and Wastewater Treatment Plant Operators will be able 
to attend short training courses due to the flexibility created by 
the modularized format of Instruction. 

Evaluation Plan 

1. Instructional Program 

A third-party evaluator will monitor the progress and evaluate the 
results of the proposed instructional project. The evaluation plan 
consists of the following components: 

a. The effectiveness of the process and procedures followed throughout 
the proposal will be evaluated. 

b. A comparative study of the existing curriculum versus the compe- 
tency-based curriculum developed through this grant will be 
conducted. The study will utilize the Likert and Osgood method- 
ology for measuring attitude and meaning. (The Likert system of 
measurement as outlined in "Technique for Measurement of Attitudes" 
Archiyq * ; of [Psychology , 1932, The jleasurement of Meaning, llniver- 
sity of Illinois, 1957, will not be used. The Charles E. Osgood 
systeii. of measurement, as described in The Measurement of Meaning , 
University of Illinois, 1957, will be used.) 

c. Student attitude towards the present program curriculum versus the 
proposed competency-based curriculum will be measured. 

d. The effect of competency-based curriculum and developmental 
programs upon student enrollment, retention and placement and 
upon emp'iover and student satisfaction in the work place will 
be measurec. 



.Developmental Program 

The evaluation plan for the developmental program consists o 
following components: 

a. A pre-post test evaluation. 

b. A post student attitude using Osgood system. 

c. An evaluation of the program by the Instructional staff. 
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The following is a final report for the proiect: Identif ication 

and Deve lopment of Competenc y Based Curr icuiuiu for Water and 

Wastewater Progra m. " 

The following report is organized into throe maior sections: 
(I). Survey; (II) Curriculum; and (ITT) Measurement. The three 
sections are divided into three parts: (A) Design; (B) Develop- 
ment; and (C) Evaluation. ^ ' v / 

An inclusive systematic plan was developed to identify job/ 
tasks and humnn relation competencies needed for successful 
entry into ana advancement within the Water and Wastewater 
Technology field. Due to the extensiveness. of the amount of 
materials -developed, only significant portions are included. 

I. SURVEY ^ 

A. Desi gn 

Project designers decided that a surveV would be the most 
appropriate means of establishing an accurate overview of the 
tasks performed by most water/wastewater plant operators across 
the state of Iowa. A review of the literature indicated that 
few surveys existed which were applicable to the requirements 
of this project. A survey was needed which encompassed the 
general kinds of tasks most probab:;.y performed by the largest 
number of plant operator^. The sij^atagories which, were to ' 
be included in the survey included (Implant administration, . 
(2) human relations, (3) wastewater collection, (4) wastewater 
treatment, (5) water treatment and (6) water distribution. 
Comprehensive lists of tasks were developed for each of the 
six job areas. Each of the 651 tasks included were stated 
behavlorally to accommodate curriculum development. Four 
catagories of response were developed for each task. The four 
question catagories were: (1) Frequency of task performance; 
(2) Understanding of task performance; (3) Difficulty of task 
performance; and (4) The importance of task performance. The 
six job sections of the survey were differentiated through the 
use of six. colors of paper. 

\ . 

B. Development 

Individually a prototype of the survey was field tested 
with 20 operators representative of the tar.jci p^^ulation. At 
least four operators were sampled for each of the four grade 
certification levels. Also the sample included representative 
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plant levelri for each of the four plant grade levels. This 

^e^G^ as the tasks 

are related to plant size and grade level. Revisions were made 

M^Jn^^^^*"? ^'^'^ feedback providc^d by the operators field Les?ld. 
oSi^Lw "^^""^ ^" ^^"^ administration and human relations 

?^^or-°^ survey. Further field testing wasT^-^i^ ' 

tor these two catagories. A major problem encountered with the 
^.^tTTf^r?^ length. However, few operators held 

certification in both water and wastewater plant operations. 
m^.^.t^^. t^^^^ ^° P^i^^te firm to print, assemble and mail 
the survey. Two weeks were allowed for survey returns between 
the mailing date December 24, 1976 and January 1, 1977. An 

"ni?i?^ii''c''^ survey can be found in the section entitled 

Original Survey Form . 

* 

C . Evaluation 

^ 1 "^2. III^?^^^^ thirty nine surveys were returned. However, 

as total of 831 responses were record!^." because a number of the 
operators held multiple numbers of ce icates (i.e. certificates 
in water treatm.ent as well as water dii>tribution or wastewater 
treatment, etc.) The official return was tallied under a 10% 
level of return. However the responses tend ^o be a good 
representation of the various operators across Iowa. 

The data was analyzed via Kirkwood's computer service. 
The data was key punched onto computer cards at Kirkwood, and 
processed through the college's computer center. • Two separate 
computer programs were devised to gain latitude and reliabj 1 i ty 
in the amount of data found. The original t-test was somewh t 
mapcropriate for determining some of the information ncodrci to 
revr.se the existing curxiculum (i.e. nominal data vs. interval 
data) , Results of the survey may be found in the "Survey Findings" 
section of this report. 
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REPORT OF PROGRESS - August 30, 1976 - October 1, 1976 

Klrkwood Community Colle^ie 
Curr1':ulum Development - Water/Was tewater Technology 

INTRODUCTION 

Following Is a progress report for the period August 30» 
1976 - October 1, 1976, pursuant to the conditions of the project: 
Identification and Development of Competency-Based Curriculum for 
Water and Wastewater Program . 

The curriculum developer's efforts In connection with the 
project were Initiated on August 30, 1976. 

INITIAL ACTIVITIES 
Initial activities of the curriculum developer in relation 
to the project were devoted primarily to becoming familiar with project 
requirements, with resources available for meeting the conditions out- 
lined In the project proposal, and with the development of a plan for 
meeting the requirements and conditions specified in the proposal document. 
Such activities Included the following: 

1. Review of the literature 

2. Development' of a tentative methodology 

3. Coordinating activities 

\ » 
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REVIEW OF THE LiTERATURE 

Review of the literature consisted of Identification, reading, 
and/or ordering materials related to the training of persons for eaployn-ent 
1n the field of water and wastewater te'chnology. Specific effort was 
directed toward Identification and review of previous procedures and 
achievements ,n 1dent1f1c. Ion of the on-the-job tasks performed by water 
and wastewater oper^ors and/or the competencies required as a conditlor- 
such en,p1oy,,«nt. Certain resources were Indicated by ™terials presently 
on han<: at t!,. training center. Others were revealed through an ERIC search 
and through a review of materials available at the Kiri^wpod Learning Resource 
center and the Universi^v of Iowa libraries. A list of t'he materials Identified 
is indicated in Appendix A; these are presented as those materials presently 
on-hand at the water and wastewater training center and those which have been 
ordered (but not yet received) by the curriculum developer. 

Additional efforts Included cormuni cation with the following: 
r. Carl Schwing 

Charles County Conrnunity College 
LaPIata, Maryland 

carl Schwing has recently been involved In coa^petency Identification 
and water and wastewater training. Although he was unable to make results 
available at the time of communication, he Indicated that suci. results would 
be made immediately available to the Iowa Board of Certification and would be 
presented at a meeting to be held In Minneapolis inearly October. Kirkwood 
wat^^aod wastewater personnel will be represented at the October meeting. 
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Lavo>' Haage 

Iowa Department of Environmental Quality 

Mr. Haage directed the curriculum developer to the study conducted 
by southwest Wisconsin Vo-Tech Institute. He was not- awara'of other resources 
related to competency Identification In the field. 

3. American Waste Water Association (AWWA) 

Correspondence was directed to AWWA regarding a recent (1976) 
Canadian Maritime Pi-ovinces study in which competencies of operators were 
identified, and modules based on this competency Identification were developed. 

Other literature reviewed included the following: 

1. The grant proposal. 

^- ^he Iowa Statewide Plan for Water and Wastewater Treatment, 
Operators . 

^' ^""^^ Proposed Water .nH Wastewater Treatment Certifl r^tMnn " 

and Training Program. 

4. Various training modules previously developed, including those 
by: • Clemson University. U. S. Environmental Protection Agency. 
Kirkwood Conmunity College. Alabama State Department of Education, 
and others. 

5. Various books and articles concerning the general topics of 
competency-based curriculum and Instruction. 

DEVELOPMENT OF TENTATIVE METHODOLOGY 

A tentative general plan for competency identification was developed; 
this plan, as revised by the KCC water and wastewater staff is indicated in 
Appendix B (tentative deadline dates established are also indicated.) 

.ERIC V* ■* - ...L- ■.. ' •..'.4 ^ y.j' ••■'c;.,'/ 
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COORDINATING ACTIVITIES 

The currlculun develc^wr has initiated activities to coordinate the 
efforts of others involved in the area of competency-based education and module 
development at Kirkwood Community College. Such activities are indicated below. 



Organization 
F, I.P.S.E. 
(Fund for the 
Improvement of 
Post-Secondary 
Education) 



DEQ 



O.S.H.A. 

Training 

P. A. P. Personal 

Achievement 

Program 



rersons 



Dave Bunting 
Margaret Poorman 



Charlie Bardonner 
Lavoy Haage 
Charlie Miller 
Larry Willis 
Joe Klinsky 

Jean Goodnow 
Jan Swinton 



Activities 

1. Overview of past F. I.P.S.E. efforts. 

2. Coordination of in-service plan for all 
perscns involved with C.B.E. at KCC. 

3. Development of format to be utilized 

in the conversion of present curriculum 
to a competency-based format, including 
a question guide for instructors and 
an example (See Appendix C. ) 
Certification meeting in Ames. 



Development of C.B.E. format 

Coordination of present and anticipated 
activities related to t:he water and ' ' 
wastewater grant. 
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Organization 
Water and 
Wastewater 
Personnel 



Pers:<ns 

Charles Bardonner 
Doug Feil 
Phn Koundakjian 
Joe Robertson 
John Weber 



Activities 

1. Orientation meeting: Concepts of 
C.B.E. and present training program 
conversion were discussed. 

2. In-Service meeting 

a. General plan for competency 
identification was discussed. 
Deadline dates were proposed. 
(See Appendix B. ) 

b. Instructors were given copies of: 
task inventory resources (Appendix A) 
and proposed competency based format. 
(Appendix C. ) 

c. A discussion of the components of a C 
C.B.E. module was discussed. Methods 
and procedures for conversion were 
also covered. Instructors will begin 
initial efforts immediately. (See 
Appendix B, Page 2). 



PLAN FOR TASK INVENTORY DRAFT 

Instructors have taken the responsibility for reviewing task 
iriv-ntories on hand and for contacting personnel working in the water and 
wastewater- fields for the purpose of drafting a list of the job tasks performed 
by persons in the water and wastewater field. Responsibilities were assigned 
as indicated in the following 4x4 matrix. 



';*v 





Wastewater 


Water 


Wastewater 


U ;a + A 




Treatment 


Treatment 


Collection 


Distributi nn 


Operations 


John Weber 


Phil K. 


John Weber 


Phil K. 


Ma1ntenan(ta 


John Weber 


Phil K. 


John Weber 


Phil K. 


Uborator/ 


Doug Fell 


Doug Fell 


Doug Feil 


Douq Feil 


Management 


Joe Robertson 


Joe Robertson 


Joe Robertson 


Joe Robertson 



The task inventory instrument will be divided into the four general 
occupational categories indicated at the top of the matrix, these categories 
are congruent to the four areas of certification for water and wastewater 
treatment operators proposed by Iowa DEQ. The categories listed vertically, 
on the left hand side of the matrix are for Internal management of the task 
inventory only, but are in general accordance with the general criterion 
behavior categories outlined in CEWT curriculum guidelines. 

After completion of the draft of the task inventory Instrument, it 
will be reviewed internally, and then by the water and wastewater Advisory 
Committee as well as other competent authorities to be Identified by Charlie 
Bardonner. 

Coordination with P.A.P. personnel for input,. to the task inventory 
draft is the responsibility of the curriculum developer. 

SIGNIFICANT PROBLEMS AND PROGRESS TOWARD SOLUTIONS 

The following have appeared as past, present, and anticipated 
problems. Progress, if any. toward the solution to these problems is also 
indicated. 

WORKING CONDITIONS 

ERJC P^iyslcal facilities In which all personnel were to work were 
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not conducive to productive effort through much of Septe*er. Recently offi 
space. In the fom of a trailer has alleviated a good deal of this problem. 
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INSTRUCTOR TIME 



Instructors are so heavily engaged in the tasks of preparation for 
classroom teaching and the conduct of classroom instruction and workshops that 
it has been nearly impossible for effective coordination of their efforts with 
those of the curriculum developer to take place. Recently, the irrproved 
working conditions have made effective future coordination more .pr-^bable. The 
problems of new instructors and new curriculum compound the time problem. 

It is anticipated that time will continue to be a problem. Efforts 
to schedule specific times for coordination and internal in-service training 
are anticipated. 



MTERIALS ORDERED 



Unless task inventory materials on order arrive within two or three 
weeks, they will be of little use to instructors, provided tentative deadlines 
are met. 

Unusually slow turn-around times have been observed in the filling 
of such requests, 

INSTRUCTIONAL METHODOi nfiY 

It has often been said that instructors tend to use an approach to 
teaching which is similar to the approaches or methodologies used by their ; '. 
instructors in the past. 
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Although instructors in the water and wastewater training center 
have expressed a willingness to cooperate in the conversion of the existing 
curriculum to a competency-based format, it is anticipated that certain ^ 
attitudlnal changes be difficult to accomplish, particularly In the 
area of Instructional methodology. 

SUMMARY: SIGNIFICANT ACCOMPLISHMENTS 

1. Available literature concerning task and competency identification has 
been reviewed and/or ordered. A list of such literature has been made 
available to instructors. 

2. A general plan for competency identification has been developed. This 
plan has been revised and accepted by water and wastewater personnel. 
Tentative deadlines have been established. 

3. Water and wastewater personnel have received some preliminary inservice 
training on conversion to a competency-based instructional format. 

4. Effort to coordinate activities with ^^.I.P.S.E. and P.A.P. personnel has 
been made. 
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TASK INVENTORY 
Sources on Hand 



1. 

2. 
3. 



6. 



Snf^i?* n\^"^r.'^ff^®'^» edltors- Educational Systems for 

O perators ot Water Poll ution Control FarilitTe^^r omc^» n ? I? ■ 
r i emson, i^. C: 1969 ' fPr i crot"sche) E O^! 

,i "3^ff ted ^ C ourse Outline for Water nistri butlon System On.r.tnr. 
AWWA.^Suggested Training Outlines for Water Treatment Operators. 



4. Clark, Anthony B. . and others. An 



M.^n^I others. An Analysis of the Wastewater Treatment 



Environmental Protection Agency. Guidelines to rarp«r Develooment for 
C relrile'clfgn^'ofti 2'"o^ the Publ 1c^erv?ge 

Pr"iti;«i"^Age;,'^yr"ia1h?n^^o^"?1!T/1e??Srr: JJ^S"'""' 



7. State 
Was 



JL?r Washington Trainifiq Req uiremenf^; and Specifications for 

EdS^I'O^fr^ ^^chnlcal 

Stageman. Gary L. . Wagner. Daniel J. and Anderson Ronald H Final 
Report: Asse ssment and Det.^nni nation of B asic Competencies NeSili-rv 
iP^mppfiiritorr^^^ 

^f^Jjffi;^^ Wisconsin: 
QuesiiSn'lI^i^e'^^mJ^S^^N^Vf^ ^^l^tary pccupational Data Bank " 

Clark, John-B. and others'. An Analysis of the Wai=tPwatBr T,-^=^n^^t 
fififiat^rOccupatio^. Ohfa S tate Unfversi t yT^ Smbusrghi;- ^ 
uecemper, 19/4. (Microf ische) ,ED 110736. * . . - 

mJI]^^°"'/— n ^' and Warmbrod. J. Robert. Manpower Needs In Environmental 

s^n?.^:^^ '^^P°^t of a Graduate Stucly. July. 1972 
(Microfische) ED 068632. * ^ ^"'y. x^/*:. 



* (Ordered— Received 9-28-76) 



12. 



TASK INVENTORIES. ORDERED 

Occupj^U n."'^ E^ch^r^ge. An an alysis of the Wastewater Trp..n^.. n^ ,..... 
S:SSli^?"'9^i. to Career .^velo^ent for ' 

|st1n,at1ns Staffln, for M,.n1Hpa1 ■ 
The Economics of Clean Hater . Vol. in. u. S. Dept. of the Interior. 
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Project Tasks 



C.i. 
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This list of project tasks are (to date) still valid and accurate 
nd still reflects the necessary steps that need to be taken for project 
ompletlon. Some modification of time .deadlines for various task completion ' 
jst be made; however, as previous earlier estimated completion dates were 
1 error. Previous development has taken longer than earlier expected. The 
Jllowing is a list of the tasks that have already been completed. This list 
; in essence a summary of project status - what I as curriculum developer (with 
jpropriate assistance) have accomplished and also what has been done in 
ilfining the grant proposal of this project as of June 14, 1977. Since this 
iport occurs half way through the year it may also be looked upon as a mid- 
int review. 

/76 Survey Development - completed 

General Plan for Competency Identification 
/14/76 Review existing task/competency job analyses - completed 
/14/76 Devise competency interview/survey ins\,rument according to an 

acceptable structure. Coordinate with Personal Achievement Program 

(PAP) personnel-completed.. 
^27/76 Have fnstrument reviewed by Advisory Committee and other competent 

authority and solicit suggestions completed. 

Revise competency identification instrument (coordinate with PAP 
personnel) - cdmplet'id 

Field test interview/survey instrument and no. of operators - completed. 
Revise instrument - coordinate with PAP personnel - completed. 
Implement interview survey - completed. 
Complete interview survey - completed. 



'76 

76 
76 

2/76 
6/76 
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4/30/77 
7/30/77 



/ 



Attitudes test of pre-existing program - completed. 
Conversion of pre-existing program to C.B.E. format including 
objectives, interim levels, conditions, etc., partially coiT?)lete<1. 
Identify the necessary math skills for entry into the Water and 
WastevJgter Technology Program - :mostly completed. 

x 

Develop and pilot a multi-level vanjable entry exit developmental 
math program with Water and Wastewater technology subject matter 
orientations for grade levels six through thirteen - mostly completed. 

The following is a list of tasks still needed to be completed with 
new estimated^ date modification. 



3/30/77 



3/30/77 



8/1/77 



Compile and analyze data. Coordinate with PAP personnel. See 
Appendix A. .. • / 

Translate results of data analysis into program needs. Coordinate 
with PAP personnel. 

Skill and knowledge additions to pre-existing curri( lum. 
Skill and knowledge deletions to pre-existing curriculum. 
Reemphasis af material in new curriculum. 
Approval of Advisory Committee and other qualified personnel. 
Conversion of pre-existing program to C. B. E. format including 
objectives, criterion levels, conditions etc. 
■10/14/77 Approval of Advisory Committee and other qualified pers.onnel. 
10/31/77. Validation of random units and modules, individually, and small 
group try outs, pre-tests, post tests, and attitude tests. 



8/30/77 

8/30/77 
8/30/77 
8/30/77 
'9/1/77 
10/1/77 



11/1/77 



Approval of Advisory Committee and other qualified personnel. 
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H/18/77 
11/1/77 



11/15/77 . Conversion of C. B. E. programs to variable entry exit, operation 
tryout (modules and sequences established.) complete instructional 
sequences tested,^ pretests, post tests and attitudes. 
Approval of Advisory Conmittee and other qualified personnel. 
Pilot revised curriculum for one year. 

Identify the necessary reading skills for entry into the Water and 
Wastewater Technology Program. (To be done by Jan Swinton) 

Develop and pilot a multi-level variable entry exit developmental 
reading program with Water and Wastewater technology subject matter 
orientations for grade levels six through thirteen. (To be done 
by Jjn Swinton) 
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(Q'jejrition) 



Module: 



Module Section Name: 



Rationale! 



Why should the student be able to perform the indicated task(s) or why 
should he/she acqvilre the knowledge, sklll(s) or attitudes indicated 
by the objective(s) below? ^ 



Prerecjulsltes : 



1. 
2. 



What previously acqpalred knowledges, skills and/or attitudes must 
the student have in order to successfully complete this module section? 
How doe.cj the instructor determine that the student has the required 
orerecruisites? ' 



Competencies (Job Oriented); The purpose of the, module section is to allow 
the student to develop the ability to perform certain tasks which have 
been identified as critical to performance on the job. When the student 
has developed this ability, he/she is said to have the necessary 
competency to perform the indicated tasks. 

After mastery of the objectives of this module section, what competency 
or competencies will the studejit possess? 



Performance Objectives (Instruction-^Orlented) : 



What will the student' be given which will allow him/her to perform the 
activity or task specified?. >. :i' 

What shpxAld the student be able to do after complet ing the leamina 
activity ? " ^ ^ 

How will the instructor and student know when the student has 
performed successfully? ,x ^ . y 



Assessment: 



Test out features How does the instructor ietermine students 
who already possess the knowledges, skills and/or attitudes which 
this module section Intends to develop? 

1-lQw does the student know when he/she possesses these knowledges, 
skills, and/or attitudes? 
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(aae.-ition) 



MODULE SECTICN NAME: 



INARMING COMPONENT 
Principal Learning Activities i 

What does the student do which enables him/her to -accomplish the objective? 



Alternate Learning Activitieai 



In what other ways can the student acquire the knowledges, skills, and/oi 
attitudes necessary to accomplish the objective? 



Materials and Media: 



i List here: 






1. What materials will be needed 
2* What media is required? 


for the 


learning activity? 


Terminoloqy: 






What words will the student need to 
to accomplish the objective? 


be able 


to define or identify in orde,r 



UNIT NAME: i Plumbing 



PURPOSE OP UNIT: To develop the learner's competencies In the specific sJcllls 
u:;ed xn the installation, r.aintGnance, and repair of water supply, drainage, 
and gas .supply r.ystens made up of piping, piping fixtures, appliances, and 
i-it tings. ' 



MODULE NAMES: 



1.1 

1.2 
1.3 
1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

1.10 

1.11 

1.12 

1.13 

1.14 



Selecting Materials and Fabricating Joints 
Assembling and Testing Piping Materials 
Planning a Residential Cold Water Distribution System 
Planning a Hot W-uter Supply Distribution & Gravity Flow Circulating 
System 

Kitchen Drainage Systems 

Complete Residential Soil and Waste Drainage Systems 
Roughing- In Gas Piping 
Installing Gas Vents 
Drainage and Waste Vent 

Installing a Residential Drainage and Waste Vent System 
Planning Fixture Drainage Rough- In 
Installing Plumbing Fixtures 
Repairing Leaking Pipes 

Repairing and Adjusting Malfunctioning Fixtures 
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M0DU1£ SEXrriCN NAME: '^'^'^^^ Plumbing Codo 



LEARNING COMPONENT 

Principal Leamlnc;! Activities x Participate in instructor's presentation(s) 
th.it will include the following subject content: plumbing industry, 
basic safety rules, and local plumbing code. View the film on shop safety 
and know the safety rules dealth with in the film. Read in text, p. 24-37 
and write and know definitions for wdrds found in tenninology section ^ 
local plumbing code will be useful for this. 



Alternate Learning Activlties i View instructor's presentations on 
videotape and li^^ ten to supplemental audio tapes. Other same as above. 



Materials and Media ; 

Film - Shop Safety'' - 16 mm - 24 min. 

Videotapes - "Plumbing Industry, on Overview," "Intro to Local Plumbing 
Code" 

Audio Tapes - Plumbing Introduction( s ) 
Transparencies - Plumbing - 3M Company 

Terminology : 

Air Gap Flush Valve Yoke Vent 

Backflow Local Vent 

Back Syphonage Relief Vent 

Cesspool Riser 

Circuit Vent Sewage 

Diameter Utility Vent 

Flat Vent Waste Pipe 

Additional Gowwents/Notes i 

Field Trip to locr^l plumbing establishment and on site work can be 
arranged. 

IPBN - Consumer Report - The Plumbing Industry - Thursday, 9 p.m. - 
have videotaped. 

ERJC 3.: 



(Example) 



UNIT NAME: i Plumbing 



MODULE NAME! 1.1 Selecting Materials and Fabricating Joints 



MODULE SECTION NAMES: 



1.1.1 
1.1.2 
1.1.3 
1.1.-1 
1.1. 5 
1.1.6 



The Plumbing Code 
Soldering Coppeir Pipe 
Threading Steel Pipe 
Fabricating Plastic Pipe 
Fabricating Cast Iron Pipe 

Selecting M.iterials and Fabricating Joints 
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Module: i.i selecting Matcricila and Fabricating Joincs 


Modulo a^wtlon Namei 1.1.7 The Plvunbing Code 


RationaXet A thorough underctandina of thP ifvni pinmhinr, r^^^^ -«„^„4.^fj2 
to the plumber when deterroining the type of pipe to be selected for 
specific situations by identifying types of piping materials to be used 
for any plumbing installations. 


Prerequisites: Nnn^ 


Competencies (Job Oriented): 

Understand and us<? the plumbing code. 
Know basic safety rules for plumbers. 


Performance Objectives (Instruction-Oriented) i 

The learner will with the use of the local plumbing code, correctly 
describe the location and use of Dioina materials in aivpri q1 ■hi^4-'lnn<5 
In class simulation, the learner will adequately demonstrate the basic 
safety rules for pliombers in 9 out of 10 situations* 


EF 
1 


Assessment: Given anv ten situations whirh H^c^nr-i b^:^ fh** inr-^t-^nn ar^n no^ 
of the piping materials, the learner will identify the type of piping 
material to be used forthe situation. The local plumbing code will 
be used as a reference, and the learner must correctly identify eight 
of the types of piping materials in given situations. 

24 ^- 1 



UNIT NAME: 



MODULE NAMEt 



MODULE SECTION NAMES; 
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MODULE NAMES; 
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MODULE SECTION NAME: 



UIAWONG COMPONENT 
Principal Laamlnq Activities ! 



Alternate Learning Activities ; 



Materials and Media: 



TermlnoloQv: 



MEMO TO: Charles B. Dardonner 
FROM: John R. Kelley 

DATE: October 4, 1976 



As the result of our meeting with the instructors of the water and wastewater 
training center on Thursday. September 30, 1976, I am convinced of the need 
for each instructor to interview a minimum of six persons who are now performing 
in the jobs related to the areas which were identified in the 4 x 4 matrix used 
to assign responsibilities for the task analysis. The six interview minimum 
is in keeping with the Lucy Crawford model for identification of competencies 
which the grant proposes to utilize. 

I feel that such interviews will: 

1. Serve to fill in the gaps in knowledge of the instructors concerning what 
water and wastewater operators do on the job and» 

2. Will make the first draft copy of the competency identification instrument 
more valid and more acceptable to initial reviewing authorities. 

I suggest that the questions to be addressed in these interviews include, but 
not be limited to, the following: 

1. What is the most essential task you perform on the job? 

.■V 

2. How frequently do you perform this task? 

3. What is the next most essential task you perform? How often? 

4. Describe, if possible, other tasks performed on the job in descending 
order of importance. Indicate how frequently you perform each task. 

5. Describe other tasks performed on the job and indicate the frequency of 
performance. 

I think each- interviiew should begin with a description of the purpose for this 
task analysis. 

Information gathered on each person interviewed should include, in addition to 
the task information, at least the following: 

1. Name of operator. 

2. Certification level of operator. 

3. Experience of operator, i.e. lenjth of time on the job totally and at the 
present certification level. 
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^' VlL^M^L'''' 5?"^ ^ ^ addressed, e.g. John Weber would 
record Operations---Wastewater Collection when Interviewing a person 
with responsibilities in this area: 

5. Name of plant. 

6. Classification of plant. 
/. Date of interview. 

8. Other information deemed appropriate by you and/or the interviewers. 

All of the aforementioned information should be recorded mechanically, or as 
a less desirable a ternative. in writing, in order that it is easiy accessible 

?nfJ^L?-"°"K'*^!fS^°?^"\^^^ ^"^'^^^^ ^^^^^ °^ the task inventory. Such 
information should also be maintained for. future reference. 

I am presenting these suggestions to you in this manner because I will be 
attending Cas you requestecy the National Conference on Research Management in 
Vocational Educat on (in St. Louis) for the remainder of this week. oSe to 
our intended dead ines. I felt it necessary to get these suggestions to you 
as soon as possible. 

mrm 
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MEMO TO: Charles B. Bardonner f- 
FROM: John R^-^ehey 

SUBJECT: Third Party Evaluation tasks for the Project Titled Identification . 
and Development of Competency-Based Curriculum for Water and 
Wastewater Program 

DATE: October 14, 1976 



EVALUATION— OBJECTIVES MP ACTIVITI ES 

The project proposal, under the major heading of "Objertives and Intended a 
Outcomes" implies under the heading "Evalijat-ion Plan", subheading "Instructional 
Program" that the following activities are to be conducted by a third-^.party 
evaluator: ^ 

\ ■ 

A third-party ^valuator will monitor the progress and evaXuate the results of 
the proposed ir structional project. The evaluation plan cOnsists of the 
following compoients: 

el. The effect ivef^ess of the process and proct^dures followed throughout the 
proposal will be evaluated. f 

b. A comparative study of the existing curriculum versus the competency- 
based curriculum developed through this grant will be conducted. The 
study will utilize the Likert and Osgood methodology for measuring 
attitude and meaning. (The Likert system of measurement as outlined 
in Technique for Measurement of Attitudes", Arch i ves of Psychol ogy . 
1932, The Measurement of Meaning , University" of Illinois, 1957, will 
be useo^ The Charles E. Osgood system of measurement, as described 
in The Measurement of Meaning , University of Illinois, 1957i will be 
used. ) 

c. Student attitude towards the present program curriculum versus the proposed 
competency-based curriculum will be measured. 

d. The effect of competency-based curriculum and developmental programs upon 
student enrollment, retention and placement and jpon employer and student 
satisfaction in the work place will be measured,. 

Under the major heading "Description of Proposed Project/ , heading "Evaluation 
Activities", subheadings "Instructional Program— First 12 Months" and "Final 
Six-Month Period", the following activities are listed: 

1. Develop an instrument for the advisory committee to utilize in evaluating 
the present curriculum. The instrument will attempt to measure attitudes 
about specific characteristics of the program: The Likert System of 
measurement will be used. 

2. Develop an instrument to evaluate student attitudes towards the present 
curriculum. The instrument designed will attempt to measure attitudes • 
towards specific characteristics of the program, (Likert) as well as an 
overall attitude toward the program (Oscioodj: 
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^ 3. Develop an instrument to measure employer and current program graduates^ 
satisfaction with skills acquired to succeed in the work place. (Likert 
system) 

4. Implement the evaluation of the present curriculum by advisory cormittee 
■members, students and employers. 

Final Six-Month^Period 

1. Implement the evaluation of the new competency-based curriculum by the 
advisory committee 'members utilizing the same instrument used the first 
year. A comparison of both evaluation results will be conducted by 
computation of an analysis of variance utilizing the F-statistic as 
described by Lindquist in Design and Analysis of Experiments in PsA^olog y 
and Education , 1953. Assuming a significant "F", t-statistics winbe — 
computed as described by Blommers and Lindquist, Elementary Statistical 
Methods in Psychology and Education , 1960. 

2. Implement student attitudinal instrument for the new competency-ba^ed 
curriculum. The statistical procedures outlined in step 1 will be followed. 

3. Implement evaluation of employer and program graduates' satisfaction within 
the work place with skills acquired from competency-based instruction. The 
statistical procedures outlined in step 1 will be followed. 

4. Draw comparisons between the advisory committee evaluations of traditional 
curriculum and competency-based curriculum, employer and program graduates' 
satisfaction in the work place-with acquired skills, from traditional and 
competency-based curriculum, and student attitude toward the traditional 
curriculum and the competency-based curriculum. 



Match-up— Objectives and Evaluation Activities 

*A - First 12 Months 
B - Final 6 Month Period 

Page 11 - (Third Party Pages 16 - 17 



a. Evaluate effectiveness of process 
and procedures throughout the 
proposal . 



b. Compare existing curriculum vs. 
competency-based curriculum 
(attitude and meaning) 



lA. Develop an instrument for the 
advisory committee to use in 
evaluating the present curriculum. 



4A. Implement eval . of present 

curriculum by advisory committee. 
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IB. Implement evaluation of new 

curriculum by advi^sory commi ttee 
using instrument from lA; compare 
results of 4A'and IB. 



.c. Measure student att :ude towar<^ 
present curriculum vs- proposed 
competency-based curriculum. ^ 



2A. Develop an instrument to evaluate 
student attitudes toward the 
present curriculum. 

4A. ImplemWit. eval uati on of present * 
curriculum. by students. 



28. Implement student attitude measure 
for new curriculum. Use instru- 
ment from 2A; compare 4A and 2B. 



d. Measure effect of competency-based 
curriculum and developmental programs 
upon student enrollment retention, 
and placement and upon employer and 
student satisfaction in the work i^ilace. 

4A 



3A. Develop an instrument to measure 
employer and current program 
graduates' satisfaction with skills 
acquired. 

Implement evaluation of present 
curriculum by employers . 



38. Implement evaluation of new 

curriculum by .employer and program 
graduates. Compare 4A and 3B. 



48 . Compare : -Advisory committee 
evaluations of present and new 
curriculuiDj employer and- program 
graduates ' satisfaction in work 
place with skills acquired from 
traditional and new curriculum, 
student attitude toward traditional 
and ».ew curriculum. 



Problems-'Objectives and Evaluation Activities 

Note that objective a. Page 11, does not appear to match-up with the evaluation 
activities proposed on Pages 16 - 17. The questions that need to be addressed 
relative to this objective (a) are the following: 
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1. Who win the third party evaluator be? 

2. How" win the third party evaluate the effectiveness of the process gnd 
procedures? 

3. When should the third party begin this evaluation, in light of the objective 
that it will be conducted "throughout the proposal"? 

4. Where will the funds to pay the third party evaluator come from (none are 
budgeted)? 

For objective b , it appears that the advisory committee is to serve as the third 
party evaluator, and also as the persons whose attitudes ^re to be measured. 
I assume that the intent was that the evaluation instrument is to be developed 
by the project staff. Clarification on the accuracy of this assumption may be 
helpful. The role of the third party, evaluator or evaluatee, should also be V 
defined; it seems somehow incongrous that the advisory committee would be a 
third party evaluator of its own attitudes. Objective c and its "match-up" 
elements indicates that stydent attitudes are to be measured. Again, it appears 
that the third party in this case is the students who would be evaluated. 
Objective d appears to be similarly addressed. Perhaps it was the intent of the 
project writers that the project staff develop the instrument, administer it to 
a "third party" , analyze the data and then interpret the results although this 
rationale does not in the strictest sense appear to be in keeping with the intent 
that a third party be utilized to conduct the evaluation in order to ensure 
objectivity. It would be helpful to clarify the role of the third party 
evaluator for objectives ft, c, and d , in light of the aforementioned problems. 

Objective d poses an additional problem. The project staff is to develop 
curriculum for a one year progv-am during the first twelve months of the project. 
This curriculum is to then be implemented during the next one year of the program, 
the first six months of which coincide with the final six months of the project. 
Objective d and its corresponding evaluation activity I 3B J indicates that, in 
addition to its effect on enrollment and retention, the effect of the new 
curriculum on the placement of students as well as employer's and program graduai:es 
satisfaction within the work place with skills Quired from the competency-based 
instruction will be measured. Yet, it is assumed i\ the bulk of the students 
engaged in competency-based instruction will not eVen be placed until at least 
six months after the completion of the grant project! It will be likewise 
impossible to measure employer's and student's satisfaction, etc., during the 
period of the grant. This point needs to be addressed.^ Perhaps it points the 
way to the writing of another grant which, in effect, extends the present . project 
for 9-12 months in order that the follow-up evaluation related to objective d 
and activity 38 might be accomplished. 



Summary 

In brief, I feel tjiat the role of the third party evaluator (who, what, when and 
nurt funded), as it/f-elated to project objectives and proposed evaluation activities 
nee6z to be spec' fical ly defined in order to properly proceed with the project. 



H£PORT OF PROGRLSS - Noviimber li, 197e - December 13, 1976 

Kirkwood Connunity Colleqe 



Curriculum DtvELOPMLNX - wateii/wastewater 



INTROOUCTIOI; 



Tiiv! followiny is d Progress Report for the period iNoveiiiber 15 » 1976 - 

iieceiiiber 13, 1^76^ according to the condiUons of t!i1$ project: Identification 

and Ltev elopnant of Competency- based CurriculunT^ inpr Wate r and W astewater Programs. 
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R£VIEW OF THE LITERATURE 

hose of tiie rev'tiW of the literature consisted of reading materials left by 
Dr. Kelly. These njaterlals Included: 

1. Southwest Wisconsin Voc-Tech Institute. 

^. Revltiw of Eric search. 

3. R«v1«w of material from the University of lov/a libraries. 

4. Material from the Kirkwood Leartilgg Center. 

5. Grant proposal and budget Input form. 

6. Technical publications. 

7. Or. Kelly's Progress Report, attached appendices, and various memorandums. 
i>. lievlew of treatinent certification program. 

S». Various training modules previously developed. 

10. Various books and articles on competency-based curriculum and water/ 
wastewater technology. 

11. The Iowa proposed v^ater and wastewater treatment certification and tralnlno 
program. 

IZ. Review of first draft of survey as developed and left by Dr. Kelly. 

13. Conmunl cation with Lavoy Haage concerning the water/wastewater certification 
program and survey. 

14. Coosaunlcatlon with various instructors concerning Input Into the survey, 
rtate rlals Ordered 

Colored and white paper for printing of the survey received from central stores. 
See requisition for breakdown. 

Requested information on Maintenance courses and workshops from: 
George A. Kinlas 

Director, Envlroamental Training Center 
Indiana Vocational Technical College 

Uequested a list of all current water/wastewater programs In U. S. from; 



•irs. Pat Powers 

Office of Water Prograras 

tinvl ronmental Protection Agency 

Washington. 0. C. 



M aterials Received 

Colored and white paper received fwni central stores 12-13-76. 
Curriculum materials. Department of the , Air Force 10-10-76 



Contacts 

1. Ju"]1e Uclitenburger - Iowa Depart^ient of Environmental Quality . 

2. Uenny Alt - Iowa Department of Environmental Quality 

3. - Mike Kelly - Conmunlty Relations 

4. Oaryl Lockhart - Department head - Welding 

5. Margaret Poomian - Curriculum Developer 

6. oave Bunting - Curriculum Developer - FIPSE 

7. Lavoy Haage - Iowa Departmiint of Environmental Quality 

a. Jerry Leibold - Editor, Joint newsletter - Iowa Section of American 
Wa^-erworks Association and Iowa Water Pollution Control Association. 

Jan Swinton - Reading Specialist 

10. Debbie Rozebooni - Reading Instructor 

11. Katny Davis - Math Instructor 

12. Pam Peart - y.Ath specialist 

13. Jean Goodnow - Counselor/Coordinator 

14. Jim Wing - Central Receiving 

15. Fred Shilhanek - Printing 

16. Dick Holt - Data Processing and computing 

17. JoJin Vieber - Water/Wastewater instructor 



\ 
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18. Doug Fell - Witer/Wasftwater instructor 

19. Ooc Kob«rtson - Water/Mastewater Instructor 

20. Phil KoundakJIan > Water/ Wastewater Instructor 

21. Charles Dardonner - Department Head Environmental Occupations 

22. Harold Kort - Associate OcpartjTient Head - Envlroijrtiental Occupations 

23. Larry Willis - Director of Career Education 

24. Direct Hailing Company 

25. PIP Mailing Company 

26. Land Hailing Company 



Interviews 

Leo Cron, Superintendent. Iowa City Water Pollution Control - concern survey 
development k 

Harry tioren. Superintendent from Water/Wastewater - survey development. 

Norm Haranda, Assistant superintendent - survey development. 

George Mllllgan. Superintendent. Cedar Raplris Water/ Wastewater Plant - survey 
development. 



S urvey Development 

During the past four weeks the followlny progress on survey dewAlopment has 
been made. 

Revlsement of the Instrument after being randomly field tested by some 
20 operators, supervisors, and advisors. In tnls final reviseraent each of the 
four major categories were somewhat revised, while the sections on management 
and htman relations received major revisions. Besides feedback from the field 
test, additional ejipertlse and critique was obtained from the Advisory Committee 
In the form of interviews. This plus, pertinent literature and the curritolum 
developer's ann expertise served as the major isource for revisement. Valuable 
input was also received from curriculum developer Margaret Poorman and Davee 
Bunting. Hike Kelly assisted input on cover page. 



Present lurvey Stage 

Currently the survey has been typed and awaits only final polishlna. The 
Direct ilailing Company (who has been awarded the job) has received"the necessary 

o ' . 
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P*p«r.for printing. Estimated mall Ing date Is projected to b« Doc. 24, 1976 
The twff necessary requisitions have been prepared. Requisition approval Is 
stni pending, A letter was sent to Jeny Lei bold, editor of the Joint 
newsletter. Iowa Section of American Waterworks Association and Iowa Water 
pollution Control Association 1r regards to announcinq tht survey. It Is 
rtoped that the adoltlonal publicity In advance of the actual survey will 
result In greater survey returns. 

Survey retunis are projected to begin coning In during the first week of 
January. 



Altaniatlves to Poor liet urns 

Tills curriculum developer and Charles Bardonner discussed the possibility of 
pow returns which In this curriculum developer's estimate would consist of 
less than 10% or 30Q. If sucii were tiie case the following options were 
discussed, 

1. The use of a follow up letter t^.o those non-returnees. 

2. The use of a letter to the manager 9r superintendent of each plant askfnq 
tiiem to talk to tlioir inen personally about completing and returning the 
survey. 

3. Tne possibility of giving C£U credit was discussed but did not receive 
approial. 



i 3ata Analysis and Copputer Programming 

Arrangements have been made with Dick Alt over the statistical analysis to be 
employed, tach alternative for every question will receive a percentage 
breakdown. Tne results will tlien be further analyzed and broken down over 58 
categories. Ho confirmed time lengtl> or finishing date for the completion of 
t*]G computer analysis has heen given. Factors affecting completion time are 
lengtn of survey, number of surveys returned, availab^le working hours of 
computer and key puncii work staff, and nanber of other projects ahead of 
this one and their length. 



Preparation for Curricu l um f>tevisio n 

Initial efforts have been made to schedule appointments with the staff tp 
discuss the present existing water/wastewater curriculum and present teaching 
mctho 10 1 ogles. Such ar«angeiiients will apparently be made on a one to one basis 
on each Instructor for a different schedule. This does not appear to present any 
problems at tiie present time. Unfortunately the existing curriculum (nodular) 
has only been in effect for ona quarter, and has not been established. This 
part of til*; pre modular program may have to be used for reference purposes in 
establishing the new curriculum. 
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Fu lflllmant of Project Objectives 

o. Identification of nacessary math and reading skills for entry Into the 
Water and Wastewater Teciinoloqy P,rograjn. ^ 

6. Development of a testing program to determine the math and reading skill 
of students requesting adnlssion into the Water. and Wastewater Technolooy 
Program. , 

7. To develop and pilot a multi-level variable entry-exit developmental readinq 
and tiatli program witn Water an.d Wastewater Technology subject matter 
orientations for grade iQvols six threugh thirteen. 

Initial steps have been taken by the curriculiw developer and Jan Swinton to 
secure t^e above objectives. Although in reality a math test is presently 
uvallabire v^itii Wator/Wastewater subject matter oriintations future workshops 
and follcw itp meetings are to be scheduled for January and February where the 
staff rtiadfng and math specialists along vjith the curriculwn developer will 
ivork toflether on this matter. Jan Swlnton and others ^Ave presently developed 
tests identifying math reading skills to be later incorpot-ated into the Mater 
Wastewater subject matter setting. In addition the currlculim developer has 
contacted Pat Powers of t^»c EPA. 

For the purpose of obtaining a list of all current Water/Wastewater schools in 
the U. S. This can provide valuable Infomatlon on. reading nath skills 
icjentificatlon competency levels in existing programs. 

Establishing a General Outline 

At the request of Charles fi^irdonner and out of necessity, initial efforts have 
i>een conducted towards the formalizing of a general outline for the project. 
Tnfs outline will contain developmental. Implementation, evaluation concerns of the 
project. The purpose of this outline is to incorporate the general project schema 
(what needs to be done) v/1th-a tentative approach (what will be done). This it 
Important because it establishes a future direction of activities. 

^unmary of Significant /'\ccomplishments 
1. Co»nplet1on of survey instrumrint 

^. Initiating the coordination of matli and reading shlll development. 

3. Preparation aiid arrangenient of data analysis of survey. 

4. aoginnlng preparations for curriculum revisions. 



Original Survey Form 



IOWA 

STATEWIDE SURVEY OF 
KNOWLEDGE & SKILLS 
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NEEDED BY 
WATER AND WASTEWATER 
OPERATORS 
1976 



CONDUCTED BY 
THE WASTEWATER PLANT OPERATOR TRAINING CENTER 
KIRKWOOD COMMUNITY COLLEGE 
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Dear Operator: ^ 

The Water and Wastewater Training Center at Kirkwood Comnunity College i'. try inn to nrovido students at Kirkwood, as well as operators 
like yourself • working in the field, with d kind of traininfj that is related to the knowledne <jnd skills needed bv ODeratorS on the job. 

In ofder to determine the knowledge dnd skills needed by operdtors on the joh, we have developed a statewide survey of water and wastewater 
operators. This survey is enclosed. The very fact that you are working in the water and/or wastewater field in Iowa, enables you to make a 
significant contribution to this survey. Your responses to the enclosed survey will help provide information about what operators are actually doing 
on the job. Please respond -to each -survey item in* terms* of what you must know or do in order to best perform your job. 

Your responses will be held confidential. Please complete the appropriate portions of the :,urvoy and return it to us in the enclosed 
en^flope. (return postage is already paid.) ' ' ' * 

We realize that*you are busy. but. we. hope you can find the time to Qive us the benefit of your experiences. We hope that^the result of 
your effort and ours will be a mOre practical and effective training program for future, as well as present operators. Ahy questions concerninq the 
survey or traininq project may be addres^^d to the curriculum developer or other project staff meriher Ijv phoning, toT free 1-800-332-8156. Thank 
you for your cooperation. 



Charlfif; (3. ^iardonner 
Department Head 
Environmental Occupations 
K^irKwoo'tJ Coirmunity Collefje 



Gary Feldman 

Curriculum Developer 

Water and Wastewater Traininq Pro' 

Kirkwood Community College 



nrt 



Date 



OPERATOR !NFORrmTI0N 



PltM^.e complete the following in^orriidtion ibout the plant or plants when? you are eniplnvcd and about you rsel f: 
1. 'itiWQ of pldnt(s) . . 



Classification of plant(s) a. 


1 


c. Ill 




e. Other 


b. 


II 


d. IV 






VOur certification type or types 


(ind level or levels. 








Example: Wastewater, Grade 11 










Water Treatment. Grade I 


a. 


Hradc I 








b. 


Grade 1 1 








c . 


i>ade 1 1 1 








d. 


Gradp IV 








e. 











4. Time, in years and noiths, you have held each certification level indicated above in Iter, 3. 

a. ^ 

b. ^ 

C. 



5. Please indicate the area or areas in the li^t below in which you are principally employed. 

Wastewater, both collection and treatment 

Wastewater cnl lection 

Wastpwater treatment 

*jter, tolh treatment and distribution 

WdtLT treatment 

Water distribution 

Other (Please write name of are ? here ; 



ERLC 



5a 



6. Ti(H€. in years and months , you have worked In the area or ar«as you Indicated 1n Item 5 above. Please write name of area(s) and number of ^ears 
and months worked 1n each. 

a . . — ^ — . ' — 

b. L_ . 



7. Please indicate If you are working part time or full time. 

a. Part time 

b. Full time 



THANK YOU FOR PROVIDING THIS INFORMATION 
Please see thr nstructions below to continue. 

GOOD news::: 

It wj_n not be necessary for all operators to fill out every item in this survey. However, it is felt that certain manaoe^ent and human relations 
knowledges and skills are coiimon to all four occupational categories: Wastewater Co". lection , Wastewater Treatment, Water Treatment and Water 
Distribution. For' this reason, we are asking every operdtor to complete the following management and human relations sections. 

- Below, and on the followim) white pages, are listed a number of management and human relations knowledges and skirls to be Dorformed bv manv 
operdtors. 

' For e.ch itoir. li'.tPd. pl.d.e ..heck the t>cx which shows ho.: oftPn vou are required to u.e thP knowlpdne or skill indicated. 

^. HQW OFTEN *• " 

NEVER - Check this bOA in the How Often column i f -you do no t use this skill or knowledge in your job. 

ONCE OR MORE A DAY - Check ^-is box in the How Often column if you use this knowledge or skill at least once a day on your job (365 times oer vear). 
ONCE OR MORE A WEEK - Check this box in the How Often column if you use this knowledge or skill at least once a week on vour lob (SO tines ner vear)g 
ONCE OR MORE A MONTH - Check this box in tne How Often column if .you use this knowledge or skill at least once a month on vour iob (12 times r,er vear? 
■ ONCE OR MORE A YEAR - Check this box 'if you use this knowledge or skill at least once a year on v0u» job (1 time per vear). 

Then check the box which shows if you understand the knowledge or skill indicated, 
DO YOU UNDERSTAND HOW TO 

•YES - Check this box in the Do You Understand fiow To column if you understand thif knowledge or understand how to do this skill. 
NO - Check this box in the To You Understand How To colunn if you do not understand this knowledce or do not understand how to do this skill. 

Afterwards check the box which shows how difficult U is to possess the knowledn^j or skill indicated to successful^ oerfnrm the ta^k. 
HOW DIFFICULT ' " ' ^ 

VERY DIFFICULT - Check this box in the How Difficult column if this knowledge' or skill is very hard to acquire, 

FAIRLY DIFFICULT - Check this box in the How Difficult column if this knowledge or skill is fairly hard to .icnuire. but you are caoable of it. 
NOT DIFFICULT - Check this box in the How Difficult column if this knowledge or skill is easy to acf^uire. 

Finally, check the box which shoWs how important to plant operation your having this knowledge or skill is. 
HO W IMPORTANT 

T - ' * 

VERY IMPORTANT - Check this^ox in tha How Important column if you must have this knowledge or skill for successful job perfomance. 

FAIRLY IMPORTANT ^ Check this box in the How Important column if.. Ml other things being eguaK vou having, this knowledge or skill would probably 
have successful job perfonnance bpforo an employee or employer not having this knowledge or sIciU. 

NOT IMPORTANT - Check this box in the How Important column if you do not actually need th^s knowledge or skill to have successful job oerformance. 

Please be sure to check each of the 4 columns for each skill unless you never use the knowledge or skill. If you never use the knowledge or 
Skin on your job, check "never" only, and go on to the next skill or knowledge. 

Please answer each question truthfully and carefully. 

Er|c • 54 



1 



How Often 



Do You Understand flow To 



Yes 



No 



Knnwledfje or Sk i 1 



Mow Difficult 



MANAGE:MENr 



Detemiic services needed 



[Jentify sources for service 



^ow Important 



_C ofTij J ire quality an d costs o_f seryjces 



Order services 



Kjjet) 'i eivice department records 



Deter Ti r,;^ Lonsunable supplies needed 



l^l[\pjlL 'O^Jrc es of consumable suppjjes^ 



Compare ^ ^ual i ty . in d costs of consumable supplies 



Order cnn^v imable supi>l I es 



Record u<^^nf consummable sunpl ies 



Dotennine repair parts needed 



Identify sourc e s nf repair '^^.rts 



Compare quality and costs of repair p^irts 



Prepar e s pe^' ■ i c t ^ on s for hi ds 



Prepare requisitions or purchase orders 



Approve requisitions or purc has e orders 



Keep reco r ds of purchase orders 



Check invoices for receipt of material ordered 



Ap prov e invoices for payment 



Tdke_ iri\/p ntoriPS 



_'"f>1c'.t :.tfinririrfli/ atir)n of egui prif^n* 'Jl^f^LlAL. 

•iP ' *iL -ly e"' opertition rf^coH r. 

_Keeg_ system maintenance reco rd;; 



K eep e quipment main t endnce rernrds 

*"^^^^ta^n operatinn records "or Stnte <inr< 
regulatory agencies 



Prepar e dai]y__a_nd monthly reports 
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p r e^dr e _a n n u a 1 reports 



\(i(^ '\\jry ne eded capfta] improvements 



Rev 1 ew a/<.h i tectura 1 _anr[ engin eering plans 

Work with insuUin<? «nr|inp««^s to solwr plant 
e xpansi on d esign probi Offs ^ 



Proniot.'' p I an t_e y p a as i on 



P rompie pl an t imac]e__ 



Prepare annual budge ts 



How Often 




Do You Understand How To 


Knowledge or* Sk i 1 1 


How DIffk-ul 


t 


Mow Important 




«o 
<u 
>- 

iO 

£ 

0 
Oi 

0 


5 
1 

<• 

t 
i 

k 

c 

« 

0 


j Once or Here a Week 


m 

a> 
1^ 
0 
a- 

u 
n 

a 

0 







No 







Very Difficult 


i airly Difficult i 


U 

*J 

0 




c 

a 

El 

t 


c 
m 

•M 

L, 

CJ 

a 
L 

>. 

U. 


4-» 

C 

m 

t. 

0 
cx 

+-J 

0 
sr. 
















PreptU'e lonfj-'^^mjp pl()fv> ' 



















■ "" " 












Pltin, impUniKMit iind evaluate (joal ncliievement 




























r , r-- , 


Idi»F)tify sttiftin') needs 


















, , 




Recrui t ^MiiplnyceS 


























— ' — 





S e 1 i? c t n ew l» mp 1 0 ye e ^. 














— 




— 












0 r i L' n t now t'lnp 1 oy oc 5 






























- ~ 










L\'iilutite t lyee pertormancu 
















[)i S(. i pi i i]fi Liiip] oy['t?5 



















uiscnarqe LMTij) 1 oyeus 

































Trvi i n cii)[il oyL'es 
































Keep records of employees 


























•— ' 








Porsoruilly oversee employee activity 
































Personally oversee pliUit j':tivity 

































Fill out diTiChfirtje pt"' 
































Encourage dFuPproiTiot I ^■rLJtl?^ ; ion^ it ■'^ 
( '^.hnrt courses » > ' to or her p 1 rin ( ■ _ 





























^ 






Maintain public ■■•■intiO!t. with --"plr- 
^overnnnMit J i nd - rf_y dn-^ ■■'"un i tv 




















fJeynt i ate Sti 1 ; c f)t ' 






















Nenotiate ter"' ani; ■ :Anrr- ot c-jliv^-innt 
of ethers 
































StcUe or expl*j > proinqi , • '\"! 1 ■/nHr. 
































Identify neede'.; -nerdf: wirif! . ■ r^ip'-, 






























tab 1 i sh work pr t, i r 
































Ass i qn res pons i hi 1 i *o OLlie rs 




























V— 




Prepare tiine sheets 
































Infonii efiiployees of t.h*^i)' wor^kjn'i sLhedule 








- 






















Prepare p^^^rol 1 record:"* 




























Perform utilitv accountirK) 






























Ta'..^ "leter readin^rs 
































Coiiipjro Winter losse** with w^ter production 


























— 1 






Deteniilne power consumption 




















— 












Coripare expendiLiios -0 income 






























Detenninc manpower costs 


























- t 






Do. t^.*mi no fuel 3rd power costs 






























[)eter"n"nG PTri i ntetMnce '^nd 0[)er»itit)n cos 1.5 




























.._...[ . 


uf-^tprrnne er^ui].)iTient costs 








- ■- 
























Doternfne trafnino costs ' 
















^\^^ 














Dete*^'"! '1*' tni see 1 laneous costr. 


1 " 


1 


- - 










a 














Record utility accountinq 






1 












C" 










Calculate wdter bills 




























rile information, reoorts and records H\ 






i 


1 
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How Ofter 




Do You Understand How To 


Knowledge or Skill 


How Difficult \ Ho 


w Important 


1 


Once or More a Year 


f 

m 

01 

I. 

c 

1 


■ \ 

1 

1 


tl 

1 






Nu 


ft 




1 
^.- 

> 

rO 


4-' 
4-1 


I 

\ 


% % 

>. § 
•5 % 






-V 










~ 

flUMAN RELATIONS 












. ^ 


1 

1 


Conduct pldni tours 














i 












Prepare prGf;s releases 


























I r5 f ortn pub 1 i c of upcoiiii nc] prohl ems (mai n 
flu^hinq, service intarruptions) 










1 . 






-_i 




... ^ 






Respond to "outside" coinpUiint«J 












— - 
— — 














Use tolephono 












+ 

: . 










Wr-ite letters 
















i 








Socialize with fellow employees 




















De.il with employee's grievances 
















i 


|- 1 


. 




Encourdfje employees to ask questions 

























: 


Promote mur.ile of subordinates 














- 












Coftimunicate with superior-s i 






















1 


Express problems or grievances 






















] 


Ask question*; when necessary 

























1 


Estahli^h oral corrfljuni cati en 
















1 










Promote no^^aio of fellow wof^crs 
















! 










Belong to a coninunity service club 


















1 










Take ir^de in work performed 


























Mdinttiin openmi ndedness to rew methods 
















. i 




- - 






Coimiuiicfite with subordinates 



























Coimiunicdte with fellcw workers 
















— L- 










Dress appropri atel v for the jct> 






1 










1 










Exercise sel f -contr(>l in tryinq situations 




























Maintain honesty and integrity 


















A- 

J 










Demon^;trate initiative 


















1 










Volunteer for work which is not described as 
a part of my job 





























Work with little or no supervision 








1 




















J-j^,!".y..jp»^ _ 








... — . 


















k 


Use t^'^i ,?ff iciently 




























Work with women 




























Work with, :T.inori'-y raco^. 


























\ 


Work with handicapped persons 




























T^orlTwith persons of different relinious 
denominations 
























1 




Explain plant operations 








1 
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You havL' almost to«ipli?tod the section on mana()iMiit?nt on<l huiticin relations. If there tire any knowle<l(je5 or skills porta ini no to rarw»»"»nt or 
human relation', whii;h we have overlooked, please list theni bolow, Also, please check the box which shows how often you are required to use the 
knowledijf or skill indicated. 

fhefj check the box whicii shows if you understand the knowledije err skill indicated. 

Afterwards check the box which shows how difficult It is to possess the knowledge or skill indicated to successfully o^u Tun^ the task, 
finally chock th{« box which shows tiow InipDrtant to plant optMMtion your havln() this kndwlndqe or skill is. 

(Mease be sui'e to check each of the 4 columns for each skill un loss you never use the knowledge or skill, If you nnver us*' tfeknowledne or 
skill on your job, check 'yieve.^' only and (jo on t" the wcxi skill or knowledge. 
Then re.ul tht* tol lowing directions; 



How Often 




Do You Understand Mow To 


Knowl edge or Sk i 1 1 


flow nifficult 


How !'ni.n^-t.cint 




<Li 

<u 
o 

V. 

o 

c: 
o 


a 
*-> 

t: 
o 

ro 
<D 
O 

o 
1) 

a 


4.> 
0) 
'C 

Tl 

V 
l1 

>: 

I- 

c 

0) 

LI 

l: 
O 


I*? 

<v 

o 

o 
aj 







No 




Very Difficult 


Fairly Difficult 


Not Difficult 




ro 
«-> 

V- 

r 

L" 

a' 


c: 

4-1 

c 

o 

n. 
t. 


; 

O 

a 
o 































































































































































































































































































1 



























You do not have to coriplete every i tt;i ; the remainder ot survey. We only want to know about the areas in which vou are workim. If your 



job is in the area of: 

Wastewater - turn to th(> qreon p-xjO"; ^P-iqp )■ 
Water - turn lo the blue paries (Page _20^ ,. 



So 



the • ,1 l,Y.!t).; 
I ' Vl'U r »,)t' I ■. 1 -M r- 1 U in t hi' .! I'" \ i * 



'••.1 . ; 



f I 



' ' WM 1 i h ■,, n,j,., ; 1 . f , 

i^' I '.n .:ii;w. 'Ml. 1 :''.'ri,}"'. 



I"' iip'TM r u)fi v-'iir hiUMMi thv, hmwl odqp cir 1 I is. 
■•■II I V (Ml ticvi"- li'vL' Miv ti new IpflfiL" or S^ill. If vni npver i» th> ^.nnwl i»> 



I ... i 



1 I 



•I i-- 1- 



.1 ,i.J. 
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niP Oh TRIJCMNG 



3 u R V & Y 
t A PRESS 




■^Mv. i.ii t i i.-'i 1 1 



'^j 'MMto ]!i(]_h ^o_lj/-.iJ l_^-£:iJl'r.Jj^i 

■'■1'"'"'^' - CM)Wer r'Qth jtir' ^_ 

'ij-er-iil'; j^L^c_ket c Ie_iHi_HVf|_ , 

j'^fiti; tul] cl_eii_ninn PhiLhini:_ ^ _ _ _^ 

''i;^>MMto s*. 1 1 ] r:ji!!(M ',i ( jm]aroid j)^- Vjjwvj 

':j'tMMt.r I n'ni*.-f; t i on ^^.'HJ U'iiil'/L': ^. 

■i.or ite TV i.n'ou M fiM^ jMrjj]Mnent_ 

- l;jK khoe or ^''th_or_pnw[.'_r J^»""fij i ' JlJ*lL4J-Pl'i!'i?J-- 

•ijinn Gt.nn^ed I'tdin line ^ 

' 'jK-n 'it.'ij , v^'J IrjU'rjj ii no 

■; " • '"•) f 1 " 'I.J ^_ ^ 

■'I'ri i I- r«f 1 atO'":3 1 'j^u* 

■ ^'H ' to;.p"J ^pwcr 1 i n*"; _ _ 

■ '■■ ' . <^ ■ • . ■"' • r •)'■■■ ■\ ■■■■l']f]<) in 



5>' 



' |->n.-t ont 
--f ■ 



iiijw or t I'll 



i 



I I 
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i- • f ■ 
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1 • ^ 



Ml' <>><i 'Jinlri I 111.1 \U)vi h 



Invv 1)1 I ( I . (I I t 



' I"'., J r .J (■ t riji ( 1 ■ iii , 

Ifl'l'l 1 i: ' 'M 1 II t I I t f.i I, 1 L'U 



.. I.. 



'II' sn'h . 



■ ■ ' V . III m1 f. r U i {}n diKl' 



, ,r r Iv « ; .;'Wr) . f .-f ! ,111 I ! 



I -1 



: t 
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i 4.......i 



■I, '.nt .V. ■.ni 

1 ' ,«'.if I'll. I in ' Ml I ! , in tfU' ,|r f I 



.■.■V : ! ,g.\I ! 
i| 1 ■. I Pi I he ■ irnr t .1 1 



■ ' . I I 
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'H-lr.!'!)" <iti,1 '.kill', h.'lt.'v*"! t !m' nrcln.j hv i w.p. N^u.l t «••• f^H'Ttii^h 



li' ^ ' t 1 ill. Il ,.)(., Ml, 

' ■ -l' • f'H' ^'-'V.lC'! 1 ■ .llll fvllL.lLfMi til MIL( ('■,'* I, 1 (UM-f;MVt till? t , 

V''in- fi.Vviiin Mil-, Uiowl in}']*"* Of ^} i M m. . 
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['-\ AND '■^AK^JJJiATIU 

ji''» ito hijfi^ "•'oJi^AiJ V w<i t:fM;_ jf.'_t 

;>''f.)N' |'(jw>jr' yo-ii.\*i\- ^ ^_ ^ 



■ '.t.nppeH '''<i i n_ H_nc _ _ „ _ 

^'oiip-.'-'J l;itot'dl_ _I_nu;_ _ 



,';;if' (i? lijt.er"-jj 1 i n> .- 

. ■ .-'II, '.I !i't|, if.r* ,1 1 'tin-; [iDOro 
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M,n» III' II. 



I • 1 



1 t 



t I 



t 



f - 



I I 
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Hl'l M,1W I" ! 



^ M<Hv li;i|<I(' lit 1 1 



^ t- li.. I.' I.I . I vr J 1 .-■ . 

'■' t :,!r:lMi I u ' Cj f i I! r 1 ! : f .i L I (jf) 



t 1- 



!1 -H'^O'I. 



I Pli ri.p; I r low "itM (i 



1 n t i 1 1 iM t- i on rinil i n t' i nw 
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4 --^i ■■ 

1 1 



4- 
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llilV* I'll I'll 



' I : I V . h.- . ■ t . 

■.^ t It ut; , -..r- i ); . 



<MI liM.h'i . ' .ir,,l 'K- 
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'i'."- !• Miri,. ,,Mv hu>w 1 fuf' If, (>(' (u'lf'l t>v vi)u ifi v.'d'. fcwfi t(M' culhH.tion 

■■" ''■ • 'h'' !■ hc^v ijtt.i.'H vnii art' r-Miuitcfl 'u usf t^u> kiuiv-/ 1 oMiif or 'Jill 

■■ ... !*■■! It' (■(■ .^1)1 1 ri,| ii.,tl -n). 
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WASHWATKH IfNAfHCNT 

Huluw, .ind on the fuilowtrnj yrllow pa<jeii, are llsteO A nuiitix^f of knowti'd^M". >uu1 ».knh lolU-vnl to hr r»»fr.liMt (»v .1 wflstrwrtt t«r tr<».itirvnt 
optfi dtor* on th« job. 

r.)» I'lih Itfin M'.tiMl, phMse LhfCk t\w ho^ ^MJi '.hgws huw often voy *r<» nr.juirfMj M (iv» tMr k.inwlcd.H' or 1 1 1 mt) <.^|<..j 
iht»n check thif bo< which show; If /uu iinderbtiJinl thr knowli'idie or UMl liulmtod 

AftfMV.U.h. Lh^u^ ttnr l>i>. ^hjLh shows huw .jtfflcult It Is to pos'.o'.s tho knuwli-d-to UHl in,|M,,i,vl to :,ur i.os^. t li 1 J v iicrform [Uv t.i'.k. 
fliuilly rhrck th*' hn\ wfMih •'Jiows hn\^ important to pLirit mwr.UtiiM vouf h.ivin.i thi« knowlr^.j.' '.kni is, 

I'liMv tM.' sure to ..h,'i k tMCh of thr 4 tolgmn^ U)r PdtJi sljll un)t»s. yfMj nt'Vrr uso tlu^ krunvlfditf ■,MM. 1^ rn'vor thr knnwl»Mjo»« 

'» '.^iM (II) yrur i;>h, Lfu'J hi* v«»r ' or 1 y ,inij f|[) on to thM no^t skill or krowlr.lof. 



Know U.'.|()i' 1)1' ' I M I 
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Mjinljit^ ^c) 't?t.'ri lotj I'tvidv jl i^j^q ijini,^, t 

'^perdto t I f>w f.^Mtrol oquipment. 

MiUntJin tlow (.ontfol L-tjui pnent. ^ 

Calc ulate orrjanic loads _ ^ ^ 

Mduitiiln f low mea<;urun'pnt t?qui]Hiu".' ^ _ 



ot-^ •l"in(»rt uit 
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"RcTni to r <:f)ntVoV"])ynols , ^KMiq'^^s , ' 
tor flow control and niGiUurfTM^nt 



'^tiintdif» control paneU, (]^\i'\f'' . i r:-or"#'nt«. 
for f jQ w (ontrol ^ r^d ineasu r<.'nvn t ' _ 

TTi^pec t reen in<] romoVal pr-ni e*. s 

Ob^itructTOFir 
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1 nr;pec t q r j t renio v.i 1 p roct.'ss f t MjS_t^"ot t 1 qrr. 
Tnspect MOW cnrit f^^oT fiorPnFIv.urp^'^pM f n»"tf'ss 
for obs t ructions <i nd ^nto^^ i^n^r.. x^'^ _ 

O perdte valve s and (]^ t€'^ ^ 



i , i. 



I 

i.. 







process equip<iient 
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Knowloiiiji' Of '.Mil 


How niffij.i 
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Pf'rtnnii routino intrruinci* ffM- j)uiiij>s 
































WfMtif)v»*j_(il*M\s^o<i)bh? and niji.n' r_j)iiiiip'; 
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()£ier(ite bJckflow chock valvi?<i 
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Inspoct check valvps for obstructions 




























Perform routine maintenance on check valves 































Remove, disassemble and repair check valves 































Operate primary settHnq basin 
























Perform routine maintenance on primary settlinq 
basin (coUector drives, collectors weirs etc.) 
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Obtain sampler from primary clarifinr 






























Obtain samples of pr^mnry sludqe 













r. - _ 
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TRlCKLlNCi FILTER 



























Operate trickling filter 














^ 
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Monitor t-Mtmcrt perforrndnc^ n1 tricklinq 
filter 
































Perfonn routine m.ii ntonance on trickling 
f i 1 tor 


























........ . „ 


RL'move, di sa5Senible and repair of trickling filter 
distributors 
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Operate trickl ini ^ i Her, dosinq chambers 
































Perfonn routine maintenance on doslnq chambers 
































Operate secondarjy settlinq basin 
































Perform routine maintenance on secondary 
settlinq basin 
































Recirculate process sewaqe flow 
































Recirculate secondary underflow 
































ACTIVATED SLUDGE 
































Operate aeration equipment for desired 
treatment 
































Inspect meters, gauges and !:est results to 
determine required treatment 

































Monitor control panels for detemininq 
aeratloM action in waste 
































Inspect aerators 
































InspeLt nh xcrs 
































Qoerate itm xers.. 
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Pumo primary sludne 
































Dptemine tinw nuch prinarv OiJdqr to be pimped 
































Pjmp waste ) udiie 
































Pii'v.p retu^T s 1 ud^o 
































Oete mil ne how much wa^^. te s 1 udfje to be pumped 
































3pj^pr-MM^; ^(iw irius.h ret>'^" ^ludqp to he pumped 






























Rpr„;ve, di ^'JS'^.emb lu ^^nd r.>n')i r aoraf-ors 
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How Orttn 



1)0 You lindtritimi Mow To 



KnowUdgA or Skill 



►iow nifflcuU 



TTpp'raTp VType oT clipniicftl cnnTTnTiinTnn' iri'firrf'" 

f1f*w A t Gr i n j t hfi jj J^jj l g „ 

Pftrfdrrn rou 1 1 ne~mn into n ft n r i» on (K{\ rotKfTt wiTilrKj 

proce''.s f{][ii1p mr'nt , ^ 

Ktjfiiovc. (Ft SASSeni)! A jniFrepair tho r.oriflTt.inrnrui 

enu i pfpent 

TVptt rate va c u uni f HI: rTTT o n (fnwTl p r f n"q" [u- o cp 

q u I pment , , 

iTi»aratc, prftssui'o miration i)i»w,i tc»'1n(i prfH:p';'; 
o^i 1 pnient _ 

vi\ui ptnpn t. 



T^^rTorin rout f no maintrn.inco on "sTuijqr 
clew . itorhu ] o qu i^'^Pnt 

ilt'WAtcr oqul pnent 

Clffjin dry 1 nq beds ^ _ 



solids; Disrosfii. 
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l}[)rrcito iDcinerator 
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Ikm Important 



^ Si 



Vt«rtonn routl nfMHti 1 ntenanre on rJudut; '^prw^Kjinq 
tMiulpmcnt JJiq^uld or dry sludge) , 

Opo ratp an rieroh ic df:]f'Sti on ■yy. I'.efii 

Porforri routine miiinten^ruo fMi 'tJw* ;jc»;phic 



di 'jest io n systetn ^ ^ 

Oporate a pol ishi nn pond Aftor o^n^r I'lOdn'. oT 
treatment 



ADVATJCff) TRi.ATMt'NT 



Opprato an ddv^jnced physicdl trnritmpnt pmr:ess 



Opordte dn advan'cfiT ch^mi ca1 trpatinnnt, ; - 'ro'',<; 
such fis c;art)on atjsor ptinn, c ot^qu 1 i nri 



f^/ llNT^NArjCF , f.i:.rjrt?_A[. 

Per form naintenr incf oper jtions ni ^ 'j t\np _ 



Repack pumps 



Replace hearings and shafts 



Lubricate equipment 



MA INTAIN VL'HICLLS IN GOOD UORK'ING ORDER 



R epair aT^d/or ^ijjf^tain vehi_c]es_ 

Operate trucks in a safe & Cc^reful mann er 



-i 



Clean and wash down workshop aro.^ 



Ma 1 ntain shift log and record meter an(t 
gauge readings 
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How 


Often 






Do You Under 


stand How To 


KnowiL'Uge or Skill 


How DiffV 




How Important 


Never 


Oncfe or More a Year 


+J 
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s: 
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a> 
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Q- 
Cj 
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s: 
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o 
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Once or More a Day 


1 


Yes ■ 


No 




G A P R E S 5 




PARK 
HERE 


Very DUficult 


Fairly Difficult 


4-' 

ZD 
U 

e 
z: 


Very Important 
Fairly Important 


Not Important 






« ® 8 


















OFFICIAL GET SOME COFFEE 
REST 
STOP 

-T * GENERAL SKILLS 




























Identify potential safety ha^irds on equipment 
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Identify various hand and nower tools 




























SelecL appropriate hand ai.o power tools fcr 
specific jobs 


— 


























Store tools properly 




























Wear appropriate clothinq 




























Provide proper ventilation when needed 




























'i.pDiv wood and metal preservatives 




























C.ean and oil electric motors 






1 






















Replace fuses 




























RepldCe electrical switches 




























Wire sample electrical circuit 




























Install electric motors 




























Reset circuit breakprs 




























Repa'Ir broken electrlccil wires 




























Replace ' intinq fixtu-es 




























Repld.ii electric mtor belts and puileys 




























Cut weeds and qrass around buildinqs 




























Replace water pipes 












... 
















Repair faucets 






























RepldCe vdlves in water system 












: 
















GENERAL LABORATORY KMUWLED-IE AND SKILLS 








"1 — 

J — - 




















Use safety precaatiuns & procedures necessary 
to work in a laboratory 









-j — 


















Use first aid techniques necessary to care i 
for minor laboratory accidents 




























Properly handle hazardous materisls 




























Add acid to water 


























\ 


Observe fl-e regulations regarding storage of 
explosive or infiamnable materials 


























Use different tvpes of samplinn devices 




























Practice personal hygiene wnen handling 

wastewater i 


























W$ar protective clothing during tha-coUectioD 

of a sample 






-i ; 






















Collect a representative sample 




























Prepare <^ ii luted sample solution 




























Select dn apr ■'•iate samplinq location 




























Select repre-jcntiti ve sampling times j 
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How Often 



tX) You Understand How To 
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— +- 
I 



Yes 



;:::£::; 



Knowledge or 9<^]^ 



How DifMcultf 



ll<ie nip ni tort ny we1 Is 



Know effec t so f effluent on ecology 



Tdke & preserve a composite ^^dnplt? 

Observe State and local regard i no 
s.r:i;..1 inn requi rgnents 



Observe OSHA 



P^-eserve sdt nplos / 



4- 



-4- 
- i ■ 



r^^epare sainples befo rg testing 
"i^T'i.^i-l thrj miLroscupe 



Rpi.rjrd test: rosiilts 



^ L^lIL 1 dbora tor y equi pnien t__ 

:>t'.ir i 1 1 Idbo rcttory cguin rienr. 



-4- 

^1 



How Important 



COV MON SK ILLS- l?j PERFQRMK jr, L AH' h'-!AT OPV 
Jse Viir'ious; tippdri^,tus necessrirv to r»"^ftnr''i 
the tffsts • 



^ ^ _ _ i U^: e__ _ n5 ri r]_o/i t s_ w he r' e_ necessary 



! 

- j — 



■T 

Jl: " ' ^^1""' d ard (noniial) so J uti ori 



Foil DW s tt 



Obse»'ve p« 
lest 



I J "i rd procedures for e c Kh t est- 



ecdutions in conducting each 



Mate the r 



ecessa ry calculat ionc 



Use <\ lah 



^ |\Qtebook 



Rci'jord resi^lts of each test 



Order chemllial s and equ ip ment fn r tests 

er 1 aVel i n-i i r 



_j Use prope 



n-j in the la bnr/jtcji 



j _j '"to re c hefii cal 



.X 



TES T FOR OKGANIC CHARACTERISTICS fif : 

j B i o^he-:; * ca 1 o> yqer ^ dr'^rind 

I Total o^^narn c car " ^ , . _ 

I Chofniral ovygen d£ . ^ _ 



i Iota ] n i trofren 
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jT.)r.r»l phosphorous \ 



I 

i 



\ 



'•lllfj' r ^P.THl k 



lJ-.e_HcV:h or otngr !> i i tyl^e n^othod s ^ 

Use an amperomctric t1tra\tjon not.hnd 



.-I 



Use titriinetrk net hods 



How Often 
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)o You Unckrntand How To 


ICncwl0d<3« or Sfcm 


How D1ff1cu;t 




HoM Inportaiit 


Never 


Once or More a Year 


Once or Mors a Month 


Once or More a Week 
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Yes 


No 




Very Difficult 


M 

U 

>> 
i- 
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'J 

■*-> 
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1 


Very Important 


Fairly Important 


Not Important 


















OPERATE A: 
































pH meter 
































Analytical balance 
































Spectrophotometer 
































Specific Ion meter and electrodes 
































Microscope 
































DO meter 
































TEST FOR THE PHYSICM QUALITY BY: 
































Turb i di tv 
































Color I 






























TfQT Tur R rfii nr; r TAi rpnut tty of UATFf? ry * 
































Totdl colifcnn by membrane filter method 
































Total col i form by fermentation tube method 
































recal col i form 
































Fecal streptococci 
































THE LAST OF THE 
WASTEWATER TREATMENT! 

TEST FOR THE CHEMICAL QUAfJTITY OF: ^^^^^ THERE. 
































Arseni c 

































Ca ctn i un 

































Chlori des 
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Chromi \jm 
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Cvam'de 
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I ron 
































Lead 
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Manganese 
































Mercury 
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Nitr.' • 



























Orqdnic pe«;t1cidc^ 
































Selenium 
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S i Iver 
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Sodium 
































Sulfate 
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Phenols 
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How Often 



Do You UntJerstdiid How lo 
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Knowledge or Ski 1 1 



How Difficult 



-| h h 



nidi Rositl'jc I'Fot.iil so'id^. ) 
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How Important 
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14 



1. 



_l J*ho;;phjte 



I f 



You ^iJV'- ,dl_i!;ost. Lociplet'jd the 'oe^tion .;n Le^wn t f.^f ^. r-'^d t;:i^nt . If thL-*Ni nro ,inv kr.nw! od-h'.-^, -,1 i ! (ij-^ed bv you in vastewater trtatmcnt) 
.vhi':h wo hdve overlooked, f)le.';..* ii,t th,5n ijelnw. .^.Kn. rl^^so '.^vO the Lo.. ,,'1:^:, slmvr, nr;w often vuu rirp rr-^jirpd to li-.f. the knowledge or skil 
■ : i --"dtGcl. 

T'lor^ chfMk the Lioa v^fii -jri sruiv/-, 

■'■T {..' "/^.tfiis t.rv^ok the hox whi'./t 

(:r.d]ly chotk the bo < which 



i'u ur I'j)-', t tnt.' .ifrn'^it i' ,i ill i f 1 'I i Cd f. ! . 

^ h'.w 'JiMiv-.l' 1' i ". tr ["I ^/'w. . f>rv,/ Ud'!i.. 'if 'Mi! i M ( ! i .".a f.od -1 ;;r.;:f> r N M V [>eft'orm the t^sk. 



'^)-^:i5e be ^tj.vv to chf^jt ,rf t.rr.; ^ ' , ■ r ■ - ' M ■ j/i -r'v.'^t 'isc fn*. Innwlfil-;" fjf ski'. 1. If vnu nover use the knowledge or 

■,k 1 M on you'- jnii, iiho'J "rfjvr*r" j- I. a'"- 1 ''o t») t :e r^-.r \' : ! 1 I ni w i »i-t';" . 
Then n^ad the follriwirKi di re' t n.-n , . 



Of ten 
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«'nO'^ 1 ^'-1 :r- ' I I 
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How Often 



Do You Understand -'ow To 



KnowleG o or Ski]) 



How Difficult 



How Important 



Yes 



J 1 



Thjnk you. You have conipleted the appropr.'jte sutvey ^ecrion(s) on wastev/ater. If vour job involves wastewater only , please put thin survev 
in the- onveloim provided and m<ii 1 it to us, within one w eek. If your Job Includes water, please turn to the blue paqes (Pacie 20 ), 



NOW 
MAIL 
ME 



KEEP ON TRUCKINR 
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How Important 
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Hcv I'mportant 
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Uo You Undt-r-^Mnd How To 



How If5:!ort..i 



1- 
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11 J- 



No 



11' '■f' j j'iiit. i ons rfqardinq storaqe of 



. ' typo-., of 'winpl'rir) device s 



nors/jpgl hyc]ieno wrien handi ng wastewate r 
RCtivL' clothintj during the collection 



;, X.o M^^ct d rfjp rgGen tati v_t; 

; 1 . ■ir^lL"l?il'lLJ.'^2p. ^3n|0i_l j m_cj_ 1 m ■•..iti on 

-L . i-I>5;A ^'}^PJ:^^^^\i^^^^tt samp] til'. .fM, 

. ■■■:}l^^^^_^:^.lir^^}U^ sample 
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'.''L' r J t o t nt.' rijj :ro <; cn pc- 
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ize Idbor-jtory eiuin ment^ 



"?^ rste d sterilizer 



■ test" for coagulatio n corvtroj_ 



iJ-^A^ aVjao exainindtions on raw w^ater 



,| giMMOfj SKILLS IN PERFORMING LABORATORV TESTS 



' i-i,- 



:^LPj_^.ii\i^,iL^Al"jj.rv to pert-^orrn cest 



^ : i-:iLl'I'^„^iliniJil':d, j-ocedur es for each test 



■^'>ili:vg^JILP.^J.ons _ 1n conducting each test 



Jli^L*^. *h_e necessary calculations 



lab notohook 



{..Record r>f:^u!t s of each tesr^ 



-jJll^^- '-^henicals and ecju1c>fnent for tests 

. -i .'liSi'Jj.e of w astp c hpmi cjIs 

. . i?-pi-'-.::.J-l!J-H;i[j in the lal'or.itor, 

~^.?j^Si!2i l^S'^i^S '- 
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Knowledne t)r Sk 1 11 



How Di If 1 cult. 



- or APMA stan.ldrd methods 



T£ST rOR MI RAIL 



Use ^^c^ct' or other kin typ r methods 



'J'.e >i rntrale ion electrode 



.J';t' brucint coTormet.ri c method 



Ust^ cadrni -..ii reduction method 



ONLY im. LIST TO GO 
FOR WATER TREATMENT: 



How Tmnortant 



JL'^L ni R THL CHEMICAL QUANTITY OF 



! Alkv I lien /ent' '^n] fondtes (ABS ] 



C-iidini urn 



Chlorides 



Chrorni urn 



Cp4 per 



Cya n idfi_ 
I ron 



Lead 



Mdnqanese 



Me rcury 



-4- 



NUrate 



O'-'jdni c Pes tiddes 



Carbo n Chloroforrn Extractables (CCE) 



Selen ium 



' i 1 ver 



Sod 7 urn 



Sul fate 



Zinc 



Phenol s 



1 iltr^blg Re;^idue (Total ^;uspended Golids) 



rptal Residue (Total 'solids] 



"irdne-iS 



Phosphate 



4- 



Alkd Unity 
A I um i n um 



? 



How Often 





1. 












o 


Wee J 






>- 


2: 


Q 






ItJ 




OS 




<D 












0 


Hor 


u 

0 

X. 




or 


or 


or 


i_ 

0 


> 




<v 
u 


ice 


! 0. 

1 u 




1 


^0 


0 


' c 

0 



Do Vou UnJersttJnd How To 



Knowl eflqe or Ski 1 1 



How Difficult 



I res 



i ^ 



How Important 



Res i dudl Chlorine 



._i 



Chlorine Demjnd 



a •«-> 

- I a 

>. I E 



You have almost conipleted the section on wdtc^r tr'Cdtment, !f there are any knowledqes or skills {used by you in water treatment), which 
we have Dverlooked » p'lejse ]ist the<n below. Also* {) lease check the box which shows how often you are required to use the knowledge or skill 
I nd it. a ted. 

Then cn^ck ine box which shows if you understand the knowledge or skill indicated. 

Afterguards check tiie box v/hich Shows how difficult it is to possess the knowledge or skill indicated to successfully perform the task. 
Finally check the box whicn shows huw i(;i;iO'"T.a'it to plant operation your having this knowledge or skill is. 

Please be sure to check each or the 4 colu' '-, lor each sUll unless you never use the knowjedge or skill. If vou never use the knowledge or 
skill V your jolj, cneck "never" only and qo on to the next skill or knowledcie, 
Then re^d the folloviiry directions. 



How Often j 




Do YoLf Undersund Mo\v To 


Knowledge or Ski 1 1 


! How Diffictilt 




How Important 


1 Never 


i_ 
a* 

cu 

0 
t: 

^- 

0 

<u 

Lt 

ez 
0 


c: 
0 

■t3 

i_ 
0 
3: 

0 

QJ 
LJ 

tz 


Once or More a Week 


IT3 

0 
3: 

0 

QJ 
t_> 

0 




■ 

Yes 


No 




Very Difficult 


Fairly Difficult 


Not Difficult 




Very Important 


Fairly Important 


C 

0 

E 

4-J 

a 














1- 1 






















































































































































































1 

































I 
1 
































i 










i 












1 








j 




1 

^ 






i 
1 







Thank you. You have completed the survey ^ect:jn on wa ter treatmj^t . If your job does not involve water distribution » please put this survey- 
in the envelope arid jrrail it to us, w j_tnj n on e wee >. . If your job includes water distribution, please complete the final section (pink pages) 
beginning on Page 2b . 

^- KEEP ON TRUCKING 



CD 



MAIL ' 0 S 
ME 



5 vj RV E-/ . 

e A PRESS 
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WAftR DPjTRlBUTIDN 

Below, and on the following pink pages, dr« listf?d a number of ^'nowledqer. and 'Aill'. believed to he needed tiy a w<itv' tri hut Ion operAtor 
n the job. 

For each itw) listed, please check the do/ which ihows how often you are required to use the knowledge or skill indicated. 
-Ther check the box which shows if you understdnd the ir.nowledge or sfcilJ indicated. 

Afterv/drds check the box which shows how difficult it i*-, to nosses^: th^» knowledae or skill indicated tn ^uccer>sfunv pprfnrti tno tas/.. 
Finally Check tne box whuh shows how important tn plant nfifrrit^on vour havinn thi", knowled(]f» or sM 11 i'^. 

fMease be sure to check each of th' ::olurrns for oich '.riU unjj^^,^ you never u^.e the knowledqe or skill. If you never use the knnwledne rr 
still on your .ioj, check "never" only and go on to the next skill o- kru)V( 1 ^^dqe . 
'■ Please answer each question truthfully and Larefullv 



How Often 

T 



Do You Understand How To 



Knowledge or Ski 1 1 



How Di fficult 



KL'EP ON TRUCKING 



■ in 



5 \J RV 
£ A P RES 5 



WFLL5 




*-jn:i water level test 



'J '^pJIl wate r 1 ew^l f rd*: 
f^ead f iow ineter-s 



Opera ti' eiectr i c w ol I pumps 



1 
I 



O pQi-tUi^ duxi 1 i ar y dri yen pu , , . 

'■.■"f'.nr; rvju'-infr hi ;ih 1 i *'t p^inip n?ai nt^nancc 
i_ ■ n Q ( ■ , j i^L k i_n g , _ f^^r e a s e ) 



\ r TO rr^^'^^jo'r "pump repal r 'TrenTice^sTee^e , 



How Inp'irtant 



'\Mntain flow record*; 



I 

I 'Ir^'f'^'to pl ant i ^on trol valves 



aint^ln olectrtcdl Ptntp controls 



WtLCOMe; TO WATF.RMAIN 

POP. 13 SKILLS R K,NOW!.[DG[:s 



WATER MAIIJS 



^'e rfom hydrostat ic lea ka^je tests 



disinfect new instdUation 



Maintain •<^^ir. Icca-.lor records 



inspect cont^tructiun 



Lor>i(-.e leak- 



L^xcavat e t rench for m a in rep air 



Use backhoe or other powqr trenching equipcnent 



Install repair clamps or sleeves 



P_rf-^?_re_ or- re pr-^. ; r 1 erid j o ' n t 
i n ta i n 1 ea k reco rds 



Thaw frozen main with elcctrir welder 



^^"2^n ftj in pr e^ss ure relief v:^Wes 
Maintain vflruL/n relief valves 
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How Often 




Do You Understand How Jo 


. Knowledge or Skill 


How 01 ff 


Icult 




Ho* 




lortant 


Never 


Once or More a Year 


Once or More a Month 


Once or More d Week 


Once or More a Day 




Yes 


No 




Very Difficult 


Fairly Difficult 


Not Difficult 




Very Important 


Fairly Important 


Not Important 
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SYSTtM VALVLS 
































Determine tyoc. of valves 
































DetermiYie location of new valves 










1 













Install valves 
































txcrcise valves periodically 














« 
















Repair defective valves 
































Mdini vdlve location records 


































Maintai;^! valve repair record*^ 
































install tappinq in valves 
































HYDRANTS 


o 0 




































Detc :ne type of hydrant 




; 




























Determine hydrant location 
































Install new or replacement hydrants 
































Perform periodic inspection 






























onn periodic flushinq 
































Repair defective or damaged hydrants 
































Maintain hydrant location records 

































Mr tain hyarant repair records 
























Perform flow and pressure tests 
































SERVICE CONNECTIONS 


































Deterr?ine size and location of services 








1 























Perrorm tappii.c; opei*atfon 
































Install corporation :;tops 






















1 









Insta 1 1 servi ce' 1 ateral 
































Instal 1 curb stops 
































Inspect installation of service connection 
































Locate leaks in service 
































Maintain service location records 






















1 










Maintain service repair records ! 




















i 








1 


Thaw frozen ?;ervi ces * 


















i 
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STORAGE FACILITIES {RESERVOIRS, STANDPIPES, 
ELEVATED TANKS) 


















i 


1 1 ■ 
1 






Maintain water level Indicators 
















o 


-r 

♦ — 


1 






Maintain telemetry equipment | 



















Know ledqiJ or 1 1 



How Di fficul t 



'^'^ ' "^ji.Mi >''^Lt-'.*.r J-^^'iU. /-i^ii^x^2_j^5iyJpi'.!^r.,^ 

t'f'rf oriii ];ori odi c jnj^ poet u)M_j3/^_s_toj^J£n_un_i t_ 

^Ji-A1 -'torMqe ujri t ^ 

1 ^ji e rp t e_ c_a_th odic protection rievices 

'•U I iijt ^M_5<Hiio^^i: JIC? tec t\on_ dey i ccs ^ 



(D I it: I o 



How Important 



4J j 



. . _ , 'M-'URJ ' ' : POSITIVE DISPLACE MEriT METERS, 

} "^-t'lll custome r wate r n^eter'^ ^ 

f'eod customer water fieters 



Perfarn perjodTC ac cura cy tests 



i n iji nietor records 

mrrCREIjTIAL pressure meters (V ErjTURI & ORiFICEj 
^erforn routine maintenance 



^JATfR IRL'ATMEfJT 



Mil LTTtdjn _1 jme-spdd' dsh softe ning enuipment 
Operate zeoli*e fiUer"; 



M n t cj i^)_ " Ij t_e_ fi Vte rj_^ 
f)[)erdte'aerators 



Mijintain aeratorr. 



0 |)G r di e taste a nd odor rem ov a) equipm e nt 

^!a i n taj n taste and-pdor renova l equi pment 




id chemicals to feeders (fluoride, chlorine, 
carbon black etc. ) 



Qp-^P/i'i^ ne proper dosage 



■'dri drj(__cheriij cal feeders ■ 



Adj'Kt: fL'eder s for proper ♦do sage ; 

Maintain chetnicals u^ed record 
p'eVTorn^ peViod'ic tfidfrTtenf^nce o"f t'ee'd c-quTpitfent 

i'Ji'y. ' J--:? t_ .0 Ahejis J 



Nvfitr:- r»?n'>ij^-^ of feed enuijvTipnj: 



Col 



^5 



MAINTENANCE 



" \ ' J J .^LUUl. (interio r K e guM^-it^nt) 



(2 



I ! 



i n J 1 ..It i.r J . 



Iht Uii'li'i -, I jtui How ft 



Tt'->t tor I'lOofipP ai 1 nr] or (it'^iL-r 1, i(-Lvn(' 

;-i;'tMO>h,_ _ _ ^ 

I"it U)r chlofint.' u'. infj tinipei'Oiiietrr litriit'on 
■'■'J^I'PA .„ - 



Mow Imrmt'tiJnt 



1..-. 



'■^f'.'iJ inn a".'_t "1 ■> w:t*.'" J I . f ; |;ijt j Mil . !j thiM'e ar(j mv knnw 1 fjMiU". ^'i" s k i 1 I 'i ',''.1 1''. voj m w^it-'r- 1 i \ t r i l^u t i cm ^ v/h i ch 



' k 1 t i OK yo ;,.r-. ..ne-.' .inlv .mj jfi '. tu^^i ,r,ili jj- know 1 edMe . 




iff i.:uU ' 



I'Ov/ Iri;nnrtfint 



. JrVt.'V IF'. 
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Survey Findings 
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The following pages contain data which identifies the percent 
of grade levels I, 11, and III operators who perforin the tasks 
listed in each of the six sections of the survey. A surrurary 
of the findings for each section is included at the beginning 
of that section. 



■ 85 

o 

ERIC 



Rationale 

The Kirkwood Community College Water and Wastewater 
Training Center is in the process of developing a competency 
based program for training certified water and wastewater operators. 
The purpose of this survey is to establish a list of the tasks 
which existing water/wastewater treatment plant operators 
perforra in lov/a. Those tasks which grade level I, II, and III 
operators identified in the survey as being tasks performed on 
ct regular basis, serve as the com£>etenc j.es to be taught in the 
water/wastewater training program at Kirkwood, 

Objectives 

The overall purpose of this project is to develop a 
competency based curriculum to accommodate a part-time program 
and a full-time program in water and wastewater treatment plant 
operations • 

The specific objectives include: 

1. To identify competencies levels necessary to enter as a 
grade two plant operator* 

2. To establish a competency based guide for developing a 
program which is flexible enough to accommodate a part --time 
and full-time students. 

3. To develop competency based curriculum guides that are 
flexible enough to be adopted to group or self-paced 
instruction methodology. 

4. To examine and refir : the existing curriculum structure and 
materials • 
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Format 

The survey consists of six general areas: (1) Management, 
(2) Human Relations, (3) Wastewater Collection, (4) Wastewa ,er 
Treatment, (5) Water Treatment, and (6) Water Distribution- 
Each of the six areas contains an inclusive comprehensive number 
of tasks performed in that area. Operators were asked to respond 
to four questions about each task. These questions wore: 

1. Identify the frequency which each indicated tasks were 
performed, 

2. Identify the importance of each task. 

3. Identify the tasks which they could perform. 

4. Identify the tasks which were seen as necessary. 

Population 

Approximately 231 operators responded to this survey. 
Many openators hold certificates and jobs in both water and 
wastewater treatment plant operation- This created a total of 
831 respondents for the survey. A detailed numerical description 
of the number of responses mdde by grade level and plant task 
areas can be found on page 

Method 

individu'l responses to the frequency section of the 
survey were averaged by grade level for each task. Averages 
were established for grade level I, II, and III operators for 
each task of the survey. This data was compared to a parallel 
form on which individual instructors identified survey tasks for 
which they had teaching responsibility in the existing program. 

ERIC 
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Data was gathered for all courses aid from all instructors. 

The tasks done by the grade II operators were compared to 

tasks taught in the existing program. The revised program evolved 

from a group of instructors meetings. ' The following pages 

summarize the findings for each job area identified in the 

survey . 

Findings 

Because the findings of this survey are so extensive, 
the data presented in this report represents only the findings 
for the first (of four) questions identified previously 
(i.e. identification of the frequency which operators performed 
each of the tasks). This data indicates what percent of the 
operators (by their grade level) perforin each task listed 
at least once a year or more. 

Survey 

A cooy of the surv ' form is included at the end of 
the findings section. 



The following table identifies the total number of 

operators who responded n each of the six areas oJT work surveyed* 

Operators are qc.rup."^d by operator grade level, job area employed 

and total operators. Some operators hold certification and jobs 

in both water and wastewater, which caused more responses than 

identified in the 239 surveys returned* 

BREAKDOWN OF OPERATOR POPULATION ' 

Grade I Grade II Grade III Total 



Management 

Human Relations 
To..al Responses 


n = 73 n = 95 n = 40 
64 93 41 


N = 2081 
N = 198 


Ni = 137 N2 = 188 = 81 


Np = 406 


Wastewater Collection 

Wastewater Treatment 
Total Responses 


32 43 13 

31 55 27 


N = 88 
N = 113 


N,3^= 63 No= 98 = 40 


Nn = 201 


Water Treatment 

Water Distribution 
Total Responses 


48 56 17 
42 48 13 


N = 121 
N = 103 


N 1= 90 N 2= 104 = 30 


= 224 


Totals by grade levels 


Ni = 290 N2 = 390 N3 = 151 


Nil = 831 



N = Tota] number of operators responding by job area 

n = Number of operators within each individual job level's and grade 
level * 

^1, 2, 3 ^ area totals by operator grade level and grade level. 

Nn = Total number of operators responding to a job area and total 
survey • 



PLANT MANAGEMENT 

In the plant manage.-nent section of the survey identified 
7 3 poten i?.! tasks. Ninety five (95) grade levei II operators 
responding to the survey indicated that 60 Oi. the taslcs x^. 
actually performed in Iowa plants by 2 5% or mo:re of the grade 
level II operators. 

The water/wastewater plant training center at Kirkwood 
initially addressed (54 tasks) 74% of the original 7o tasks 
and 87% of the 60 tasks identified by gradr^ ll operators. 

The revised program will include 54 of the 60 tasks which 
grade II operc\tors identified as being significant tasks. That 
means the program v/ill teach 90% of the 60 tasks in its management 
courses . 

Six additional tasks were included in the revised program 
because some grade I and II operators are performing superintendent 
functions. The center is training grade level II operators and 
not superintendents . 
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Quej 

Nufnl 

1 


Jtion 

?er MANAGEMENT 


1"" 

I 


perator 
Srade 
Level 
II 1 II 


1 


Determine services needed 


70 


81 


825 




2 


Identity sources for service 


60 


74 


74 




3 


Compare c;uanty and costs of services 


50 


63 


63 




M 

4 


Order services 


55 


70 


64 




c 

5 


Keep service department records 


50 


69 


64 




D 


Determine consumable supplies needed 


59 


73 


SB 




"7 


Identify sources of consumable supplies 


54 


65 


59 




o 

8 


Compare quality and costs of consumable supplies 


52 


60 


j 53 




o 

y 


Order consurwble supplies needed 


67 


72 


70 


. 


1 n 


Record use of consummable supplies 


39 


64 


r 

39 




1 i 


Determine repair parts needed 


71 


84 


90 




ic 


Identify sources of repair parts 


69 


75 


31 






^ tompare quality and costs of repair parts 


50 


63 


49 




Id 


uraer repai r parts 


67 


69 


72 





ID 


Prepare speclffcations^for bids 


13 


17 


10 


" 


Ifi 


Prepare r«Kju1sitions or purchase orders 


33 


52 


46 




1 7 


Approve requisitions or purchase orders 


25 


38 


16 




IP 


Keep records of purchase orders 


36 


50 


41 




19 


Check Invoices for receipt of material ordered 


62 


72 


72 


. . 




^iPP^ove invoices for payment 


"9 . 


39 


36 




21 


Take Inventories 


55 


71 


60 




22 
23 


:>eiect s ..indardization of equipment & matPrial 


31 


48 


41 





^eep system operation records 


70 . 


80 


78 




24 


Keep system maintenance records 


OU 


72 


72 




25 


Keep equipment maintenance records 


50 


69 


72 
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Question 

Number MANAGEMENT 


Operator 
Grade 
Level 




I 


II III 




26 


Maintain operating records for State and regulatorj 
agencies 


( 

71 


74 


60 




27 


Prepare daily and month! v reports 


73 


77 


80 




28 


Prepare annual reports 


47 


45 


28 




29 


Identify needed capital improvements 


42 


48 


38 




30 


Revie" ^irchi tectural and engineering plans 


32 


40 


38 




31 


Work with consulting engineers to solve plant 
expansion or design problems 


38 


50 


49 




32 


Promote plant expansion 


31 


45 


33 




33 


Promote plant image 


56 


62 


58 




34 


Prepare annual budoets 


34 


27 


19 




35 


Prepare long-ranre plans 


31 


27 


16 




36 


Plan, implement and evaluate goal achievement 


27 


30 


28 




37 


Ideritify staffina needs 


30 


31 


33 




38 


Recruit employees 


28 


26 


15 




39 


Select new employees 


28 


23 


23 




40 


Orient new employees 


37 


44 


56 




41 


Evaluate employee performance 


33 


40 


45 




42 


Discipline employees 


28 


22 


28 




43 


Discharge employees 


20 


18 


5 




44 


Train employees 


41 


56 


64 




45 


Keep records of employees 


25 


27 


36 




46 


Personally oversee employee activity 


35 " 


53 


61 




47 


Personally oversee plant activity 


49 


61 


77 




48 


Fill out discharge permits 


22 


32 


31 




49 


Encourage and promote professional growth 
(short courses, visits to other plants) 


34 


57 


61 




"=0 


Maintain public relations wr:h employees, 
government, industry and community 


46 


62 


67 





02 



Que 
Num 


s t" i on 

ber MANAGEMENT 


I 


Opera 
Grad 
Leve 
II 


tor 

e 

1 

III 


1 


51 


Negotiate salaries of othtrs 


16 
21 


24 


23 




5? 


Neaotiate terms and mnrlifinnc r,* Qm"r.'i«./.v,i., 4. 

of of-.hers 


19 


31 




53 


State or explain promotional policies 


18 


27 


29 




54 


Identifj^ needed operational changes 


46 


55 


66 




S5^_ 
5£_ 
57 
58 


Establish work priorities 


41 


56 


75 




_|_ Assign responribility to others 


3'' 


58 


58 




j Prepare time sheets 


28 


40 


54 




Inform employees of thpir working schedule 


31 


35 


48 




59 


Prepare payroll records 


16 


14 


14 




60 


Perform utility accounting 


11 


12 


11 




oj. 


Take meter readings 


56 


64 


60 




62 


Compare water losses with water production 


40 


37 


28 




63 


^ Determir? power consumption 


27 


35 


36 




64 
65 


. ^Compare expenditures to income 


21 


25 


16 




Determine manpower co-^ts 


17 


20 


18 




66 


Determine fuel and power costs 


20 


23 


14 




67 


Determine maintenance and operation costs 


29 


30 


26 




58 


Determine equipment costs 


25 


31 


19 




69 


Determine training costs 


13 


18 


20 




"3 


Determine miscel laneou-, costs 


27 


30 


18 




71 


Record utility accountinq 


14 


9 


0 




72 


Calculate water bi lis 


17 


13 


0 




73 


File information, reports and records 


57 


64 


63 
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HHMAN RELATIONS 

The human relations r:*^ctions of the survey listed a 
total of 3? potential tasks. The 93 responding qrade II operators 
identified 31 of the 3 3 tasks as beinq ones performed by atore than 
25% of the operators on a regular basis. Thirteen of the 31 
tasks are communication skills developed outside of the departm'ent 
and taught in the program to suit the tasks performed by operators. 

The original and revised proqrams contain 18 tasks 
not taught in communications aiid complimented the 13 com.municat5.on 
tasks* 

The. difference will occur in the efficiency of the 
systematic curriculum of the revised program over the former 
program. Also, more coordination will exist betv^ee:i departments 
on the kinds of tasks to be taught. 
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Question 

Number HUMAN RELATIONS 


T 


Opera 
uraoi 
Leve 

T T 


tor 
I 





i 


Conduct plant tours 






* bo 






Prepare prejs releases 


1 a 

10 


1 o 

lo 


lU 




Jl.. 


Inform public of upcoming problems (main 
flushing, service interruptions) 






on 

cy 





J. 
■7 


Respond to "outside" complaints 




77 


7 V 
/J 




Use telephone 


o / 




yo 




Write letters 


fin 


C7 


^ 7 

4/ 


" \ 
\ 


Socialize with fellow emolnvepc; 


fi ^ 


/o 


d4 




8 


Deal with employee's grievances 


JO 


C 1 


39 




9 


Encourage employees to, ask qup.^^tinns 


*f o 


C 7 
0/ 






10 


Promote morale of subordinates 


*f 1 


CQ 

by 


54 » 


11 


Communicate with superiors 


/ 0 


yo 


85 




12 


Express problems or grievances 


/ u 




75 




13 


Ask questiutis when necessnrv 

~ ' — ■ — - -- < — ■- — ..^^ — J 


OD 


92 


80 




14 


Establish oral connuni catirn 




Q9 
OC 


78 




*15 


Promote morale of fellow workers 


til 


c o 
_ DO 

A 0 


66 




16 


Belong to. a community service club 1 


AQ 
*f O 


78 




17 


Take pride in work oerforr^ 


8g 


oy 


80 




18 


Maintain openmindedness to new methods 


/ 0 


oO 


76 




19 


Communicate with subordinates 




"7r 


76 




20 


Communicate with fellow workers 


«jo 


P7 

o/ 


85 




21 


Dress appropriately for the job 


flA 


oy 


85 




22 


1 

Exercise siel f-control in trying situations 


flA 


oy 


80 




23 


T 1— 

Maintain honesty and integrity 


86 


84 


83 




24 


Demonstrate initiative 


75 


83 


'83 




25 

-.- - — a — 


Volunteer |for work which is not described as 

a part of my job 


83 


80, . 


73 





Question 


Operator 
Grade 

Level \ 


- 


Nunib( 


&r HUMAN RELATIONS 


I ■ 


II 


III 




26 


Work with little or no supervision 


87 


90 


88 




27 


Like my job 


78 


78 


83 




28 


Use time efficiently' 


81 


85 


85 


• 


29 


Work wi th women 


52 


52 


39 




30 


Work with minority races 


28 


34 


27 




31 


! 

Work with handicapped persons 


23 


17 


19 




32 


Work with persons of different religious 
denominations 


62 


80 


83 




33 


Explain plant operations j 


80 


85 


80 





v.. 



WASTEWATER COLLECTION 

There were a total of 62 tasks listed in the wastewater 
collection section of the survey. The Al qrade II operators 
identified 40 tasks of the 62 .as ones performed by at least 
25% or more of the operator on a regular basis. 

The original wastewater collection program (1974 to 
1978) included 45 (73%) of the 62 tasks listed in the wastewater 
collection section and 32 (80%) of the 40 tasks identified as 
valid operator tasks. 

The revised program will include 37 or 93% of the 40 
valid operator tasks within the department. Three (3) additional 
tasks will be tauqht outside of the deTDartment. Each of the 3 
tasks are one of the 40 valid onerator tasks. Two additional 
tasks will be included in the nrogram because of new requirements. 

The addition courses are: 

# 29 p. 7, # 38 p. 7 

The revised wastewater collection proqram will be more 
streaml:.ned in design than the original by 11%. This means a 
reduction of 8 tasks of little Plant operation siqnificance to 
the learner. Also the number program skills proficiency level 
has increased by at least 20% over the former program. 



EKLC 



- 6 - 



Question ' .... 
Number WASTEWATER COLLECTinN' • • 


I 


Operat 
Grade 
Level 
II 


:or 

III 





.1 


Operate high velocity water jet 


9% 


33% 


23 




2 


Operate power rodder ^ 


22 


51 


53 




3 


Operate bucket cleaning machine 


3 


15 


?3 




4 


Operate ball cleaning machine 


0 


■ 4 


0 




5 


Operate still camera (polaroid or 35 mm) 


22 


21 


31 




6 


Operate TV inspection equipment 


0 


2 


0 




7 


Operate TV qrouting equipment 


0 


2 


0 




8 


Use backhoe or other power trenching equipment 




48 


31 




9 


Open stopped main line 


53 


72- 


62 




10 


Open stopped lateral line 


43 


60 


62 




11 


Repair of main line 


43 


65 


62 


r 


12 


Repair of lateral line 


44 


60 


54 




13 


Open stopped storm sewer line 


40 


56 


46 




14 


Repair storm sewer line 


80 


41 


31 




15 


Operate sewer tappingmachine | 


9 


21 


0 




16 


Remove cover from a manhole 


81 


84 


92 




17 


Check manhole for oxygen deficient atmosphere 1 


21 


42 


24 




18 


Check manhole for toxic gases | 


25 


32 


38 




19 


Check manhole for explosive gases | 


18 


32 


30 




20 


Inspect manhole for obstructions | 


72 


79 


77 




21 


Inspect manhole for inflow 


69 


79 


69 




22. 1 


Inspect manhole for infiltration | 


66 


74 


62 






Clean manhole 


66 


72 


69 




24 


Repair manhole 


40 


56 


47 




25 


Bypass manhole for repair work 


3 


23 , 


23 
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Question 
Number ' 




Operator 
Grade 






WASTEWATER COLLECTION 


I 


Level 

tt"TTT' 


r 


26 


j Raise manhole rinqs 


4 


4 5. 


i 62 


% 


27 


1 Raise manlioie walls 


2 


8 32 


? 46 




28 


j Lower manhole walls 


1( 


5 If 


i 39 




29 


[ Install flow meter in manhole 


1 ( 


3 16 


23 




30 


Operate flow mpt-. 


11 


) 33 


53 


. 


31 


Ijlonitor and record readings from flow meter 


22 


1 . 33 


77 




32 


J Install prefabricated mamhole 


€ 


— f* — 

' 25 


-23 





33 


- Smoke test manhole for infiltration .nH Snfi^v/ 


9 


19 


23 




34 


1 inflow ^^^'^^ system for i^iti Itration and 


6 


14 


23 




35 


IWater pressure test sewers for I and I 


0 


5 


8 




36 


1 Air pressure test sewers for I and I 


1 3 


5 


0 




37 


1 Ventilate manholes for safe Pntr^ 


43 


54 


38 


— '. 


38 


Use breathing apparatus ^or safe manhole entry 


12 


18 


0 


— 


39 


Inbpeci sewer lines for : obstruction and 

deterioration 

Identify causes of obstruction or corrosion f 


34 


51 


61 




40 


of sewer 


19 


39 


31 


— , 


il 


Implement sewer use ordinancp 


19 


22 


23 




42 


Enforce sewer use ordinance 


31 


26 


23 




43 


Monitor industrial disrharges 


1 

21 


37 


54 




44_ 


Sample in sewer system 


56 


73 


69 


—, , 


45 


Inspect sewer construction inh<; 


40 


48 


45 




46 


Locate Duned sewers and other pipes for 

excavation f p ^ 


50 


70 


46 




47 


_0£erate excavation equipment fbackhop Hnze> etc ) 


37 


44 


16 




}8 


Routine maintenance of sewer clpp^ninq equipment 


28 


55 


69 




\9 


Maintain sewer construction equipment 




33 


23 




0 


Operate sewer system lift stations 


57 


70 


85 





ERIC 



Question 


Opijrator 
Grade 
Level 






Or* UlflVIUI<iniL.LI ffilll- f J I f iRI 

Y' WMolcWMItK LULLtLllUiN 


I 


II 


III 






iiiSLal 1 J 1 T L SLatlOnS 


9 


19 


8^ 




52 


ubt: cncni I Cd J sewer cjeamn^ cornpounas 


44 


65 


41 




53 


upuaue sewer system nidps 


25 


49 


62 




54 


ubti s>ewer sysLem maps ana sewer protiles 


56 


61 


47 




55 


uperate sewer svs i*ei7i_*3n t criamDers 


15 


56 


54 






uperate sewer system grease traps 


9 


18 


69 




57 


Maintain special devices (grit chambers, 
yf ease traps etc , j 


9 


37 


31 




58 


Use survey equipment (transit t?pe 
una 1 1I e tt . ) 


13 


18 


62 




59 


Design sewer system additions (new laterals, 

Ilia 1 rib c tt • 


6 


14 


8 




60 


Make house connections 


g 


14 


8 




61 


Line old ^ewer pipes (plastic liners etc.) 


0 


7 


0 




62 . 


Add ,-:hemicals for odor control 


22 


78 




/ 



ERIC 



WASTEWATER TREATMENT 

The wastewater treatment section of the survey contained 
258 possible. tasks . The responding 55 grade II operators 
identified 164 tasks of the 258 tasks as being tasks performed 
by at least 25% of the operators at least once a year. 

The original program of 1974 - 1978 included 227 (88%) 
of the 258 tasks in the wastewater treatment f;ection of the 
survey. The original program addres'^od 148 (89%) of the 164 
tasks identified by operators as be inn rnqular tasks. 

The revised program will cc isist of 162 (99%) of the 
164 tasks identified by operators. One (1) additional task 
(# p.) will be taught outside of the department but in the program 

The revised progre^ wii-L^accomplish two improvements 
over the former program: (1) It will narrow the large number 
of taskr to be taught/learned by 65 tasks; and (2) Increase the 
efficiency level of the program by at lea^t 10%. 

\ 

/ 



\ 
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Question 
Number 



1 



.2. 
3 



_j4 
_5_ 
6 



_7 
8 



_9_ 
10 



11 
12. 
13 



14 



15 



16 



17 



18 



19 



20 



21 



23 



24_ 

25 



WASTrWATER TREATMENT 
^GENE RAL OPERATION AND MAINTENANCE 



Operate screening removal equipment 



Maintain screening removal equipment 
Operate grit collection and removal 
equipment 



Maintain grit collection & removal equipment 
Operate flow control equipment 



Mai n tain flow control equipment 
Operate flow measurement equipment 
Calculate organic loads 



Calculate overflow rates and hydraulic loa ds 
Maintain flow rraasur-ment ec^uipment 



Calibrate f jow measu re equipment 

Monitor control panels, gauges, instruments 
for flow control and measurement 



Maintain control panels, gauges, instruments 

tor flow control and measurements 

Inspect screening removal process for 
obstructions 



Inspect g rit removal process for oh<;t.rijrtinn<: 

Tncnor-h -fTTuTi Wr^^T^ZTZi tTZTj — : 



Inspect flow control and measurement process 
for obstructions and interfe rences 



Operate vaT ves and gates 
Maintain valves and gates 



a ssemble and repair va lvp<; and gates 

Remove, disassemble and repair scrFerTiTiq — 

_ proce ss equipment 



Remove, disassemble and" repair grit process 

e quipment 

Remo ve, disassemble, and repair flow control 

equi pment 

Remove, di sassemFle and repair flow measurimerrf 
equr pment 



Opera :e centrifugal pumps 



ERIC 



-Qt£r.^ te jysUrvg_dj_spJa ce ment pumps 

i fi '? 

^ 



Operator 
Grade 
Level 



31% 



25 



20 



II 



69% 



64 



III 



85^ 



16 



46 



42 



71 



39 



22 



35 



58 



49 



69 



57 



71 



58 



38 



48 



22 



36 



48 



35 



67 



37 



25 



19 



39 



84 



61 



32 



10 



19 



19 



64 



25 



69 



65 



60 



70 



81 



74 



70 



56 



89 



70 



52 



78 



48 



81 



63 



89 



81 



91 



76 



62 
38 



35 



33 



33 



67 



93 



78 



59 



55 



44 



36 



80 



46 



85 



70 
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Que 

Num 


sto on 

ber GENERAL OPERATION AND MAiNTPWAwrr 


f I 


Operator 
Grade 
Level 

T T ITT 




26 


Inspect DUmoS for nh<;t'riirf ir>n<- 


61 


80 


1 85 




27 


Perform routine mai nf pn;»nro fr,v mimnr- 


55 


82 


89 




28 


— — ___z;l» ^'•Jujj^MiLyi^ uiiu rcjjalf p umD S 


42 


64 






29 


Operate backflow check va1vp<: 


J 55 


75 


1 

67 




30 


Inspect check ValvP^ fnr nhctnmf inr,t 


J 61 


75 


70 




' 31 


Perforin routine mainfpnanrp nn nhoz-i/ 


55 


67 


59 




32 


Remove, di sa<;*;pmhlp anH v-anzx^vs ^i^^^i. 

-J — — L anu r C-jJd Ir LilcCK VaJ VCS 


J 42 


60 


56 




33 


Operate orimarv qpftlinn K;jc^"n 


26 


67 


78 




34 


Perform routine maintenance on primary sett lino 

basin (col lector drivpQ i.i^-;^^ ^4. K 

1 u r ( vt b , Lu 1 1 Gc tors wei rs etc ) 


15 


60 


1 


— 


35 


Obtain samples from primary clarifier 


1 35 


DO 


74 




36 


Obtain samples of orimArvy during 


29 


53 


56 


_ 




TRICKLING FILTER 










37 


Operate tricklinn fiUpr 


25 


r" n/ 1 

?^6% 


78% 


38 


Monitor treatment performance of trickling ~f 
filter 


19 


47 


63 




39 


perform routine maintenance on trickling " T 

filter 


22 


53 


71 




40 


d?™Hbutorr^^^^^ ^nd repair of trickling filter f 


10 




45 




41 


Operate trickl-inn fi fpr rlo^-inn rhimKr.w-r- 
— ' ' " ' > r ) uub 1 ricj cnamDers 


13 


9Q 


4U 




42 


Perform routine maintpnanrp nn HncSnn 

w 'ruiiiut^iiuMv^c i uuol ri y cf 1 dmoe r s 


16 


1 

23 


30 




43 


Operate secondary QPtflinq ha^in 


25 


57 


81 




44 


Perlurm routine maintenance on secondary 
sett 1 i nq basin 


19 


49 


70 




45 
46 


Recirculate process sewaqe flow 


22 


46 


74 




Recirculate secondary underflow 


16 1 


43 


67 i 





er|c -fyj 
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WASTEWATER TREATMENT 
Question ^ ' 

lumber ACTIVATED SLUHRF 


Opera 
Grad 
Leve 

"T " 1 IT 


tor 

B 
1 

III 




47 


uperate atii'^anon 6quipni^)Ht fgy-d^siv^gd 

treatment 


6 


20 






48 


Inspect meiers, gauges and test results to 
determine required treatment 


6 


22 


1 Q 


- — — — ^ ^ 


49 


Monitor control panels for determining 
aeration action in waste 


3 


18 


1 c 
10 




51 


■I 

Inspect aerators 


6 


20 






Inspect mixers 


2 


11 


7 




52 
53 


j Operate mixers 


6 


11 


11 




1 Pump primary sludge 


6 


22 


1 1 




54 


Determine how much primary sludqe to be Dumped 


6 


16 


11 




55 


Pump waste sludqe 


6 


23 


1 Q 

ly 




56 


Pump return sludge 


6 


22 


1 Q 

ly 




57 


Determine how much wastp kludge to be pumped 


6 


21 


ly 





58 


Determine how much return sludge to bp numppH 


6 


17 


ID 




59 


Remove, disassemble and repair aerators 


0 


12 


11 




60 


Remove, disassemble and repair mixers 


3 


11 


/ 






CHLORINATION 










61 


Observe safety practices when handlinq chlorine 


19% 


33% 




62 


Change chlorine cylinders 


16 


30 


07 




63 


Record chlorine cylinders identification numbers 


9 


22 


lb 




64 


Handle chlorine cylinders 


12 


33 


9^ 
cXi 




65 


Weigh and record chlorine cylinders 


15 


25 


26 




66 


inspect gauges on evaporator 


6 


26 


?F 




67 


Know operating principles of chlorine cylinders 


12 


22 


"in ! 


68 


Operate evaporator 


6 


il 


15 




69 


Jperate chlorinator 


? ! 


27 


26 
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Question 
Number 



WASTEWATER TREATMENT 



70 



71 



Zi. 

73 



74 



75 



76 



77 



78 



79 



80 



81 



82, 
83 



84 



85 



86 



87 



88 



89_ 
90 



91 



CHLORINATION 



Know effect of chlorine on was tewatpr 



~Know effect of chlorine on air", metal, cloth 
and humans 



Operator 
Grade 
Level 



II 



19 22 



Inspect pumps for proper op p -ntion 



Inspect evaporator for proper operation 
(heat and pressure) 



Inspect chlorinators for proper operation 
(pressure and leaks) 



Repair chlorina tor 



Interpret lab data on chlorine dos^gp 



Record the amount of chlorine used daily 



Unload full chlorine cylinders uPd store 
on specified site 



Store and load empty chlorine cylinders 



22 25 



19 31 



13 



12 28 



12 16 



19 22 



TTT 



30 



34 



33 



19 



31 



14 



16 32 



12 28 



15 26 



' GENERAL WASTEWATE R TREATMENT-KNOW LEDGE & SKILLS 
Know biological prorasses which occur in the — 



wastewa t er treatmerit process 



Know basic operating principles of the 
treatment -^qjjipment 



Know the effects environmental conditions 
Jiave on the treatment process 



65 65% 



Use meter s & gauges in treat i no wastewater 



Read meters and gauges 

Know the functions of meters and gauges in 
treating waste 



65 



68 



-62 
64 



49 I 71 



22 



29 



26 



85% 



85 



78 



81 



61 76 



Operate monitoring control panels in 
treating wastewater 



Complete appropriate forms when checking 
conditions of treatment process 



Check treatment equipment f grnrnnpr functioning 



Operate valves in treati ng'^and dischargrnF 
wastewater 



Know relationship of head and gate opening 
and flow of waste 



Remove, disassemble, repair, reassemble and 

_ijistal l treatment equipment 

observe safety practices in removing and 

. installing treatment equipment 



52 64 



35 



52 



61 



45 



38 



29 



36 



60 



58 



69 



73 



85 



74 



67 



78 



89 



85 



51 o6 



45 



55 



67 



70 



ERIC 



105 
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Quest 
Numb( 


WASTEWATER TREATMENT 

t1on ' 

jr GENERAL WASTEWATER TREATMENT-KNOWLEDGE & SKILL! 


C 

5 I 


)perator 
Grade 
Level 
II 1 III 




93 


Select a use appri^prlate tools lor removing, 
disassembiing, repWing, reassembling & 
Installing process equipment 


38 


52 


64 


- ^ 


94 


Record water levels 


55 


65 


56 




95 


Know basic op^ratinq principles of pumps 


58 


71 


74 




96 


Operate pumps 


65 


82 


89 




97 


Record operating output of pumps 


51 


65 


37 




98 


Inspect pumps for proper operation 


61 


71 


85 




99 


1 Monitor water levels in channels 


34 


58 


45 






• 

MAINTENANCE OF PUMPING STATIONS 








. — 


100 


Clean up around the pumping station 


61% 


71% 


64% 


101 


Operate sprinkling land application 
system 


9 

36 


8 


14 




102 


Replace burned out motors 


40 


49 




103 


Replace gaskets and seals 


48 


55 


48 




104 


Inspect outfall for erosion & other damages \ 


35 


55 


52 




105 


Grease & lubricate process equipment 


54 


69 


64 




106 


Monitor dissolved o)0'qen levels in plant 


38 


58 


67 




LAGOON SYSTEMS 










f 

10/ 


Operate a single cell pond system 


16% 


8% 


11% 


108 


Operate a two or more cell pond system 


45 


23 


19 




109 


Perform routine maintenance on the ponds 


41 


22 


2? 




110 


Remove, disassemble and repair inlet & outlet 
structures on the pond system 


25 


9 


7 




111 1 


Interpret lab data for pond system 


38 


16 , 


Z2 


i 
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WASTEWATER TREATMENT 

Question 


Operator 
Grade 
Level 




n uinut 




I 


II 


III 






Maintain gas sludge meters 


3 


. 31 


44X 




113 


— r 1 

Operate anaerobic digestors 


19- 


46 


63 




114 


Perform routine maintenance on dlqestors 


16 


39 


66 




115 


U^e digestor gas for heating, power generation 
or other usesMn the treatment plant 


9 


27 


52 




116 


Remove, disassemble and, repair digest '"i 
process equipment 


3 


29 


40 




117 


I Interpret lab data on the dlqester(s) 


19 


24 


67 




SLUDGE PROCESSING 










118 


Store sludge in hoi ding tanks before 
processing 


9% 


21% 


23% 


119 


Operate a sludge thickening orocess orior to 
dewaterinq or diqestion (dissolved air or qravltv) 


3 • 


9 


I' 




120 


Perform routine maintenance on the thickening 
process ,. 


3 


7 


11 




121 


Remove, disassemble and repair sludge 
thickening process equipment 


3 


4 


4 




122 


Interpret lab data on the thickening 
process 


12 


4 


7 




123 


Operate a type of chemical conditioning before 
dewaterinq the sludge 


3 


9 


4 




124 


Perform routine maintenance on the cohdi tinning 
process equipment 


3 


6 


4 




125 


Remove, disassemble and repair the condition ng 
equipment 


0 


4 


4 




126 


Operate vacuum filtration dewatering process 
equipment 


0 


a 


8 




127 


Operate pressure -filtration dewatering process 
equipment 


0 


6 


4 




128 


Operate centrifugal dewatering process 
equipment 


0 


0 


0 




icy i 


Operate drying beds or dryfng lagoons 


12 


34 


34 




130 


Perform routine maintenance on sTudge 
dewatering equipment 


0 


15 


12 




131 


f^emove, disassemble and repair sludge 
dewatering equipment 


0 


7 


4 




132 


Cean drying beds 


9 


37 


34 





1./ i 
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WASTEWATER TREATMENT 

Question 

Number - SOLIDS DISPOSAL 


Operator 
Grade 
Level 




I 




Ill 





133 


Dispose of dry sludge at a lanHflll 


9 


1 


14% 




134 


Operate an incinerator or heat drier • 


0 


4 


7 




135 


Perform routine maintenance on incinerators 


0 


4 


4 




136 


Operate a land spreading system for sludge 


16 


38 


60 




■ 137 


Perform routine maintenance on sludge spreading 
equipment (liquid or dry sludge) 


12. 


32 


49 




138 


Operate an aerobic digestion system 


3 


17 


30 




139 


Perform routine maintenance on the aerobic 
digestion system 


3 


17 


22 




140 


^Operate a polishing pond after other means of 
treatment 


3 


10 


15 


• 




ADVANCED TREATMENT 










141 


Operate an advanced physical treatment process 
such as filtrationraeration etc. 


6X 


17% 


19% 


142 


Operate an advanced chemical treatment process 
such as carbon absorption, coagulation etc. 


0 


4 


4 




MAINTENANCE, GENERAL 










143 


Perform maintenance operations in a shop 


., 26%, 


54% 


75% 


144 


Repack pumps \ 


35 


62 


67 




145 


Replace bearings and shafts 


22 


40- 


48 




146 


Lubricate equipment 


48 


76 


74 




MAINTAIN VEHICLES "IN GOOD WORKING ORDER 


r 1 








147 


Service vehicles ^ 


28% 


57% 


44% 


148 


Repair and/or maintain vehicles 


25 


45 


33 




149 


Operate trucks in a safe & careful manner 


38 


65 


81 




150 


Clean and wash down workshop area 


38 


64 


74" 




151 


Maintain shift log and record meter and 
cauge readings 


35 1 


53.. . 


48 





■ ■ . : h 
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WASTEWATER TREATMENT 

Question 

Number GENER/'.L SKILLS 


Operator 
Gra'^"' 
Leve- 




I 


II 


III 




■'52 


. utrii u 1 1 y po ten LI a J oaTe uy naZaras On 6QU 1 pment 


58 


57 


c 

74 


153 


*^criLiiy vdriuub nana ana powcr uOOlS 


|61 


59 


78 




154 


Select appropriate hand and power tools for 


60 


65 


78 




155 




60 


65 


78 




156 


Wear aoDronri atp rlnfhinn 


61 


67 


81 




157 


1 1 «j » 1 uc |Ji u|jcr veil LI 1 a L 1 UJi Wiic'i ilccCIcQ 


64 


67 


. 70 




158 


AddIv wnnH anH mo■^a^ nv^Licav^MSi'i'T Mac 

'*KH 'J" " u u u uiiu litcLul JJitrbcrVutlVcS 


41 


52 


63 




159 


ClPrin anri nil mn^nv^c 
^iKzfiii arpu ui 1 c 1 c u L 1 lO liWuUrb 


61 


62 


48 




160 


Rpolflrp "Fii^pQ 


51 


55 


64 




161 


Reolafp plprti^iral cu/itrhpc 
cic^,iLi i^,iai owi LLfiico 


42 


37 


37 




162 


Wl rp Qimnlp p1 P K"! 1 e^nvmi-ii' 


41 


40 


45 




163 


xiioLQi 1 CICULI I \, llfULUib 


39 


41 


A f\ 

49 




164 


rvc oCL uliUUIL UicdKcib 


64 


60 


70 




165 


■vctJa 1 r uruKen eiectncai wires 


38 


38 


45 




166 


r\C|Jia^C 1 lyilLlliy 1 lAtUico 


35 


46 


48 




167 


Replace electric motor belts and pulleys 


41 


53 


59 




168 


Cut weeds and grass around buildings 


67 


70 


73 




169 


Replace water pipes 


35 


45 


A t • 

45? 




170 


Repair faucets 


32 


51 






171 


Replace valves in water system 


29 


49 


52 




1 

GENERAL LABORATORY KNOWLEDGE AND SKILLS 










17Z 


use safety precautions & procedures necessary 
to work in a laboratory 


54% 


60% 


78% 


173 


Use First aid techniques necessary to care 
for minor laboratory accidents 


48 


47 


63 




O — L 


Prop^^rly handlP hayarHnnc: matovialQ 


55 


53 


74 





ERIC 



J. US 
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WASTEWATER TREATMENT 

Question 

Number GENERAL LABOR.ATORY KNOWLEDGE AND SKILLS 


Operator 
Grade 
Level 




I 


il 


III 




175 


Add acid to water 


32 


42 


59 


1 


176 


Observe fire regulations regarding storage of 
explosive or inflairanable materials 


48 


52 


74 




177 


Use different type's of sampling devices 


51 


57 


70 




178 


Practice personal 5>giene when hcndling 
wastewater 


65 


64 


81 




173 


Wear protective clothing during the collection 
of a sample 


48 


57 


67 




180 


Collect a representative sample 


65 


69 


89 




181 


Prepare a diluted sanple solution 


51 


57 


67 




182 


Select an appropriate sampling location 


71 


60 


85 




183 


Select representative sampling times 


68 


56 


89 




184 


Use monitoring wells 


18 


21 


38 




185 


Know effects of effluent on ecology 


51 


52 


78 




186 


Take and preserve a composite sample 


71 


66 


89 




187 


Observe state and local laws regarding 
sampling requirements 


67 


61 


89 




188 


Observe OSHA 


51 


57 


81 




189 


Preserve samples 


61 


57 


78 




190 


Prepare samples before testing 


58 


64 


81 




191 


Operate the microscope 


19 


23 


26 




192 


Record test results 


74 


67 


85 




193 


Clean laboratory equipment 


65 


65 


81 




194 


Sterilize laboratory equipment 


25 


35 


40 




195 


Operate a sterilizer 


19 


23 


19 




COMMON SKILLS IN PERFORMING LABORATORY TESTS 










196 


Use various apparatus necessary to perform 
the tests 


64% 


58% 


85% 




Use reagents where necessary 


47 


58 


70 
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! ^Operator 

WASTEWATER TREATMENT | Grade 



Numb( 


ir COMMON SKILLS IN PERFORMING LABORATORY TESTS 


1 


TT 

1 X 


' III 




198 


Prepare standard (normal) solution 


39 








199 


Follow standard procedures for each test 


57 


57 


74 




200 


Observe precautions in conducting each 
test 










201 


Make the necessary calculations 


\J Cm 


59 


ftQ 




202 


Use a lab notebook 


44 


50 


sJ\J 




203 


Record results of each test 


65 


59 






204 


Order chemicals and equipment for tests 


55 


48 


64 




205 


Dispose of wast chemicals 


45 


51 


fin 


■■ ' — — 


206 


Use proper labeling in the laboratory 


48 


55 


67 




207 


Store chemicals 


54 


52 


78 






TEST FOR ORGANIC CHARACTERISTICS OF: 










208 


Biochemical oxygen demand 


41^ 


51^ 


70% 


209 


Total organic carbon 


9 


11 


4 




210 


Chemical oxyqen demand 


12 


JL O 


Q 
O 




211 


Total nitrogen 


ifi 


1 7 
J. / 






'212 


Total phosphorous 


g 


JL %J 


Q 
O 






TEST FOR CHLORINE 










213 


Use Hach or other kit type methods 


16% 


28% 




214 


Use an amperometric titration method- 


9 


17 


1 




215 


Use titri metric methods 


16 


12 


11 




OPERATE A: 












pH meter 


44% 


57% 


74% 
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WASTEWATER TREATMENT 

Question 


Operator 
Grade 
Level 




numo( 




I 


II 


II] 




217 


Analytical balance 


29 


42 


59 




218 


Spectrophotometer 


12 


20 


1 29 




219 


Specific ion meter and electrodes 


6 


7 


0 




220 


Microscope 


9 


15 


j 22 


— 


221 


DO meter 


16 


26 


26 






TEST FOR THE PHYSICAL QUALITY BY: 










222 


Turbidity 


9% 


21^ 


1 235! 




223 


Color 


28 


24 








TEST THE BIOLOSrCAL QUALITY OF WATER BY: 










224 


Total conform by membrane filter method 


3% 


6% 


0% 


225 


Total col i form by fermentation tube method 


0 


fi 
\j 


u 




226 


Fecal col i form j 


3 


14 






227 


Fecal streptococci | 


3 


2 


0 




TEST FOR THE CHEMICAL QUANTITY OF: 1 










228 


Arsenic | 


0% 


0% 


^ A) 


229 


Cadmi um j 


0 


4 


4 




230 


Chlorides ( 


3 


6 


4 ' 




231 


Chromium j 


3 


8 


12 




232 


Copper 1 


0 


4 


4 




233 


Cyanide | 


3 


8 


12 




234 


Iron 1 


6 


4 


4 




. 


Lead | 


0 


4 


0 
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WASTEWATER TREATMENT 

Question 

Number TEST FOR THE CHEMICAI niiANTi rv nc 


I 


Opera 
Grad< 
Leve 
II 


tor 

1 

III 




236 


Manganese 


6 


4 


0 




237 


Mercury 


3 


4 


0 




238 


Ni trate 


3 


7 


11 




239 


Organic pesticides 


0 


0 


0 




240 


Selenium 


0 


0 


0 




241 


Si 1 ver 


0 


2 


■0 




242 


Sodi urn 


0 


4 


0 




243 


Sulfate 


0 


4 


4 




244 


Zinc 


0 


4 


8 




245 


Phenols 


0 


0 


4 




246 


Filterable Residue (Total suspended solids) 


23 


35 


59 




247 


Total Residue (Total solids) 


12 


26 1 


41 




248 


Ammonia 


48 


35 


67 




249 


pH value 


48 


42 


78 




250 


Phosphate 


3 


4 


0 




251 


Alkalinity 


12 


17 


15 




252 


Aluminum 


0 


2 


0 




253 


Potassium 


3 


4 


0 




254 


Residual chlorine 




14 


22 




255 


"'Chlorine demand 


,9 ' 


6 


4 




256 


Volatile solids 


18 


20 


37 




257 


Volatile acids 


15 


11 


22 




258 


Total acidity 


18 


11 


8 





mc 1 1 



WATER TREATMENT 
One hundred and forty three (143) potential tasks were 
included in the water treatment section of this survey • Fifty 
six responding grade II operators indicated that only 78 of the 
14 3 tasks identified were actually being performed at least 
once a year. Many of the 65 tasks not performed were related 
to specific lab tasks. These tests are relative to a wide 
variety of conditions generally not found in common areas around 
Iowa. 

The original water treatment program at Kirkwood (19 74 
to 1978) taught 132 of the 143 tasks identified. That is a 
92.4% efficiency level. The original Program also contained 
94% of the 78 tasks identified by grade' II operators as being 
performed by 25% or more operators in the field. 

The revised program will include the 73 tasks identified 
in the survey as being performed by 2 5% or more of the grade II 
water treatment plant operators which were not included in the 
original program and will be in the new program. The revised 
program will address 98.7% of the 78 tasks. It will also include 
12 additional tasks which were identified as being important 
because of recent technological changes and state and federal 
' level laws* One task was deleted at this time because the 
necessary equipment is not available at the training- center. 
There are. a total of 89 tasks which will be taught in the water 
t^iiatment programs. The program increased its task proficiency 
oyer. the former program by 4.7%. 
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WATER TREATMENT 

Question 

Number WELLS 


1 

1 I 


Opera' 
Grad( 
Leve' 
II 


tor 
1 

^ II] 




1 


Perform water level test 


555 


e 753 






2 


Ma ntain water level records 


46 


64 


60 




3 


Read flow meters 




84 


88 




4 


Operate el ec trie well Dumps 


81 


84 


65 




' 5 


Operate auxiliary driven pumps 


33 


46 


54 




6 


Kerrorm routine high lift pump maintenance 
(change packing, grease) 


42 


63 


54 




7 


Perform major pump repair (replace sleeve, 
bearings etc. ) 


12 


32 


41 




8 


Maintain flow records 




89 


82 




9 


Operate plant control valves 


77 


82 


76 




10 


Maintain electrical pump controls 


63 


61 


59 






biUKAbt FACILITIES (RESERVOIRS, STANDPIPES. 
ELEVATED TANKS) 










11 


Maintain water level indicators 


Sl% 


71% 


60% 


12 


Maintain telemetry equipment 


22 


42 


36 




13 


^Maintain water level control equipment 


45 


62 


36 




14 


Perform periodic inspection of storage unit 


54 


62 


53 




15 


Clean storage unit 


41 


43 


41 




16 


Operate cathodic protection dev ces I 


6 


15 . 


36 






DIFFERENTIAL PRESSURE METERS (VENTURI & ORIFICE) ' I 










17 


Perform routine maintenance | 


45% 


40% 


42% 


18 


Operate rapid sand filters | 


37 


47 


71% 




19 


Maintain rapid qand filters 


24 


36 


54 




20 


Operate pressure filters | 


25 


27 


18 
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WATER TREATMENT 

Question 

Number DIFFERENTIAL PRESSURE METERS 


Operator 
Grade 
Level 




I 


II 


III 




21 


Maintain pressure filters 


20 


24 


18 




22 


Operate sedimentation basins 


18 


22 


41 




23 • 


Maintain sedimentation basins 


20 


22 


36 




r4 


Operate lime-coda ash softeninq systems 


14 


18 


41 




2J 


j Maintain lime-soda ash softeninn equipment 


12 


15 


35 




26 [ Operate zeolite filters 


8 


16 


12 




27 


'Maintain zeolite filters 


4 


15 


12 




28 


Operate aerators 


43 


42 






29 


Maintain aerators 


37 


38 


36 




30 


- Operate taste and odor removal equipment 


23 


33 


24 




31 


Maintain taste and odor removal equipment 


22 


31 


18 






CHEMICAL EQUIPMENT | 










32 


, Add chemicals to feeders (fluoride, chlorine, 

carbon black etc.' | 


69% 


75% 


88% 


33 


Determine proper dosage 1 


60 


71% 


88 




34 


Add dry chemical feeders | 


17 


28 


71 




35 


Adjust feeders for proper dosage 


44 


53 


76 




36 


Maintain chemicals used record 


55 


70 


88 




37 


Inventory chemicals 


52 


69 


81 




38 


Perform periodic maintenance of feed equipment 
(dry, wet and slakers) | 


43 


55 


76 




39 


Repair chlorinator | 


38 


58 


59 




40 


Repair feed equipment 






QO 




MAINTENANCE OF PLANT AND GROUPS 










- 


Paint building (interior and equipment) 


71% 


79% 


47%| 
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WATER TREATMENT 

Question 


( 


Dperator 
Grade 
Level 




numi 


aer miMitNMWLt Uh KLAMI AiiU GROUPS 


I 


7 T 


T T 7 
1 1 J 




42 


Maintain grounds (cutting grass, trimming 
trees ) 


65 


Oo 


AO 
He 




GENERAL LABORATORY/KNOWLEDGE AND SKILLS 










43 


Use safety precautions and procedures necessary 
to work in a laboratory 


37% 


> OH A 


) ocTo 


44 


Use first aid techniques necessary to care for 
minor laboratory accidents 


33 




71 




45 


Properly handle hazardous materials 


46 


yJO 


/ 0 




46 


. Add acid to water 


37 


AO 


71 




47 


Observe fire regulations regarding storage of 
explosive or inflammable materials 


44 


Oc 


fO 




48 


Use different types of samolinq devices 


40 


DO 


QO 

OC. 




49 


Practice personal hygiene when handling wastewater 


43 . 


DO 


DO 




50 


Wear protective clothing during the collection 
of a sample 


25 


H3 


A 7 
Hi 




51 


Collect a representative sample 


59 


DO 


DO 




52 


Select an appropriate sampling location 


54 


OH 


lo 




53 


Select representative. sampling times 


50 


CO 

be 


7C 

lo 




54 


Use monitoring wells 


12 


1 7 
1/ 






55 


Know effects of effluent on ecoloq.y 


20 


01 


CO 




56 


Collect and preserve a composite sample 


18 


CO 


3 J 




57 


Observe State and local laws regarding 
sampling requirements 


54 


DO 


OC 


~ 


oo 


Ubserve OSHA 




f^A 
D'f 


QO 
OC 




59 


Preserve samples 


33 


A(^ 
HO 


ou 




60 


Prepare samples before testing 


42 


3D 


/D 




61 


Operate the microscope ? 


12 


16 


30 


. — 


62 


Record test results 


52 


71 


88 




63 


Clean laboratory equipment 


45 


64 


86 





- 


Sterilize laboratory equipment 


12 


24 


42 





WATER TREATMENT 

Question 

N'umber GENERAL LABORATORY/KNOWLEDGE AND SKILLS 



J Operator 



65 



67 



63 



Or* 



70 



71_ 

11 



73 



74 



75 



ZZ. 

78 



79 



Grade 
Level 
TT 



Operate a sterilizer 



10 



Use a "jar test" for coagulation control 



12 



21 



Mak<; algae examinations on raw water 



CO MMON SKILLS IN PERFORMING LABORATORY TESTS 

I 'oe various apparatus necessary to perform te s t 



51% 



Us e reagents where necessary 



49 



Follow standard procedures for each test 



51 



_Observe_prec auflons in conducting each test 



51 



16 



11 



TIT 



30 



36 



30 



64% 



66 



64 



76% 



82 



82 



Make the necessary calculations 



49 



Keep a lab n otebook 



39 



Record results of each test 



53 



Order^hemicals and eguipment for tests 
Dispose of waste chemi cal s 



48 



37 



Use proper label inc| in the laboratory 
Store chemicals 



39 



52 



TEST FOR ORGANIC CHARACTERISTICS OF 



Biochemical oxygen demand 



12% 



64 



62 



50 



68 



82 



71 



47 



58 



52 



57 



54 



82 



59 



59 



65 



71 



13% 



6% 



80 



81 



Tqtal organic carbon 



Chemical oxygen demand 

Total ni'troqen ■ 



33 [ _ T ot_aj_ p hosphorous 



0 



0 



1_ 
6 



ERIC 
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WATER TREATMENT 

Question 

Number TEST FOR CHLORiME 




Opera 
Grad 
.eve 
ll 


tor 

e 

1 

III 




84 


1 — _ , 

Use Hach or other kit tyoe methods 


[ I 

73 


71 


82% 




8b 


Use an amDerometric titration method 


6 


10 


6 




86 


Use titri metric methods 


4 


13 


42 






OPERATE A: 










87 


pH meter 


29% 


52% 


65% 


88 


Analytical balance - 


6 


20 


18 




89 


Spectrophotometer 


8 


14 


18 




90 


Specific Ion ineter and electrodes 


4 


11 


6 




91 


Microscope 


f- 6 


13 


12 




92 


IX) meter 


10 


10 


0 






> 

TEST FOR THE PHYSICAL QUALITY BY : 










93 


Taste j 


39% 


45% 


59% 


94 


Odor 


35 


41 


53 




95 


Temperature | 


33 


46 


65 




96 


Turbidity 


25 


41 


59 




97 


Color 1 


29 


34 


53 




98 


Conductance 1 


0 


2 


12 






TEST FOR RADIOACTIVITY OF: | 










99 


Alpha activity 


0% 


4% 


0% 


100 


Beta activity 


0 


4 


0 1 
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WATER TREATMENT 

Question 


1 Operator 
1 Grade 
Level 






er itbi tva BiULUlilLAL QUyiLITY OF WATER BY 


I 


II 






101 


Total conform by membrane filter method 


6 


4 


65 




102 


Total conform by fermentation tube method 


2 


0 


6 




103 


Fecal col i form 


4 


2 


0 




104 


Facal streptococci 


4 


2 


0 




TEST FOR FLUORIDE 






■ 




105 


Use Hach or other kit type methods 


25% 


46% 


65% 




106 


Use a fluoride ion electrode 


2 


8 


6 




107 


Use EPA or APHA standard methods 


12 


24; 


42 







TEST FOR NITRATE 










108 


Use Hach or other kit type methods 


12% 


21% 


24% 


109 


Use a nitrate ion electrode 


2 


4- 


0 




110 


Use brucine colormetric method 


4 


4 


6 


. 


111 


Use cadmium reduction method 


0 


0 


6 




TEST FOR THE CHEMICAL QUANTITY OF 








- 


112 


Alkyl Benzene Sulfonates (ABS) 


0% 


0% 


0% 


113 


Arsenic 


0 


2 


0 • 




114 


Barium 


0 


2 


_0_ 
0 




115 


Cadmium 


0 


2 




116 


Chlorides 


10 


9 - 


6 




.117 


Ch romi um 


2 


2 


0' 




118 


Copper 


2 


5 


12 




119 


Cyanide 


2 


6 


0 





ERJg , . 
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n WATER TREATMENT 
Question v 

Number TEST FOR THE CHEMICAL OIJAWTTTY hf- f 


Operc 
Lev£ 

T t T 


itor 

leo 

!l 

T T 


T 


120 


. — ± 

Iron 

'~— - - s 1 


1 II 

00 


11 
06 


I 


121 


Lead 


■C 0 






122 


Manqanese 1 


12 in 


U 

IB 




123 


Mercury ~ j 


0 9 


U 




124 


Nitrate 








125 


Organic Pesticides | 


n 9 


U 




126 


Carbon Chloroform Extractables (CCE) 


n n 


u 





127 


Selenium 


u u 


0 




128 


_ Silver . , 


n 0 


0 





129 


Sodium ■ ' 1 


0 2 


0 




130 


Sulfate 


2 


c 




131 


Zinc 


D 9 


D 

n 




'^132 
133 


Phenols 



Flltrabrle Residu,? (Total suspended <;niiHc) , 


7^ 9 
— c 

I ft 


/: 
D 

U 


■ 


134 


Total Residue (Total solids) 


1 

1 Q 1 


12 





135 


Ammonia , 

' — . ^ 


0 1 




■ :: 


136 ' 


pH value 

4L 


47 1 
1 


76 




137 


Hardness 

" i-O 




76 


, 


138 


Phosphate 

V ~- §. 


1 

1 0 1 


12 





139 


Alkalinity ' ■ 


I J 1 
00 1 


65 





140 


Aluminum 

0 


2 h 


■ 0 




141 


Po.tassium 




6 




L 


Residual Chlorine 4, 


57 


71 




143 1 


Chlorine Demand ^ 


45 1 


65 





ERIC 



WATER DISTRIBUTION 
There were 85 tasks surv'byed in the water distribution 
section. A total of 66 tasks were actually performed by more 
than 2 5% of the 4 8 state grade level II operators responding in 
this area. . 

The original water treatment program at Kirkwood from 
1974 to 1978 included 76 of the 85 tasks of this section. That 
is a 89.4%. proficiency level. The original ^y/ater treatment 
program also addresses itself to 57 of the 66 tasks listed before 
making any adjustments (86.4%) • 

The revised program addresses each of the 66 tasks with 
100% proficiency. This is a program improvement of 13.6% program 
efficiency. The program will ^include the operat r identified 
66 tasks, plus 6 tasks necessi-tated recent change by Safe ^ 
Drinking Water Act plus the a'ddition of two areas to be added . 
in the water plant operators workshops held throughout Iowa. 
This is a total of 74 tasks performed in the water distribution 
area. ^ 

These tasks are: 
1 - 6.6 ' ' . 

+ 6 - #49 p. 30, #57 p. 30, #64, #69, #70 p. 31, #73 p. 31 
+ 2 - #17, 18, p. 28 ' • 



ERIC ^ ' 
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WATER DISTRIBUTION 

Question 

Number . WELLS 




Operator 
Grade 
Level 




I 


1 1 1 


T T ■ 


[ 


1 


Perform water level test 


545^ 




i 465 




2 


Maintain water level records 


44 


i 58 


46 




3 


Read flow meters 


62 


77 






. 4 


Operate electric well pumps 


88 


71 


54- 




5 


_. Operate auxiliary driven pumps ^ 


32 


34 


31 


' 


6 


Perform routine high lift pump maintenance 
(change packing, qrease) 


52 


52 


46 




7 


Perform mnjor pump repair (replace sleeve, 
bearings etc. ) 


21 


1 

1 oo 






8 


Maintain flow records 


74 


7? 


J_23_ 
oc. 


— 


9 


Operate plant control valves 


76 


67 


46 




10 


Maintain electrical "pump controls 


35 


1 52 


39 







WATER MA.NS 








— 


11- 


Perform hydrostatic leakage tests 


0%| 


10% 


54% 




12 


Disinfect new installation 


57 


54 


61 





13 


Maintain main location records 


62 


62 


11 





14 


Inspect construction 


56 


60 


fs? 
U u 





15 


Locate leaks 


69 


66 






16 


Excavate trench for main repair 


33 


48 


47 





17 


Use backhoe or other power trenching equipment 


33 


40 


3Q 







install repair damps or sleeves 


55 


58 


'62 





19 


Prepare or repair lead joints 


21 


37 


38 


— 


20 • 


Maintain leak records 


24 


30 


46 




21 


Thaw frozen main with electric welder 


16 


17 


31 




22 


Maintain pressure relief valves 


27 


23 


46 




r— 


Maintain vacuum relief valves 


9' 1 


'8- 


30 . 
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WATER DISTRIBUTION 

Question 




Operator 
Grade 
Level 




numi 


oer 5YbltM VALVhS 


I 


II 


II 


I 


, 24 


Determine type of valves 


36 


61 


77? 


i 


25 


Determine location of new valves 


36 


58 


85 




26 


Install valves 


45 


47 


61 




27 


Exercise valves periodically 


47 


65 


69 




28 


Repair defective valves 


58 


52 


62 




29 


Maintain valve location records 


47 


63 


85 




30 


Maintain valve repair records 


24 


31 


54 




31 


Install tapping in valves 


14 


25 


38 






- 

HYDRANTS 










32 


Detennine type of hydrant 


29% 


46% 


46% 


33 


Determine hydrant location 


35 


47 


54 




34 


Install new or, replacement hydrants 


40 


56 


61 




35 


J , 

Perform periodic inspc?ction 


67 


69 


85 




36 


Perform periodic flushing 


76 


73 


69 




37 


Repair defective or damaged hydrants 


45 


54 


62 




38 


Maintain hydrant location rficords 


40 


55 


62 




39 


Maintain hydrant repair records 


23 


35 


61 




40 


Perform flow and pressure tests 


21 


50 


62 




SERVICE CONNECTIONS 










4l 


Determine size and location of services 


28% 


48% 


54% 


42 


Perform tapping operation 


33 


48 


54 




43 


Install corporation stops 


31 


50 


54 




44 

o — 


Install service lateral j 


17 . 


23 


38 
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WATER DISTRIBUTION 

Question 




Of.'? rater 
Grade 
Level 








r 


II 


II 


I 


45 


Install curb stops 


31 


27 


38 




46 


Inspect installation of service connection 


45 


- 48 


55 




47 


Locate leaks in service 


55 


60 


61 




48 


Maintain service location records 


36 








49 


Maintain service repair records 


28 


c c 






50 


Thaw frozen services 


21 


C J 


Jo 






STORAGE FACILITIES (RESERVOIRS, STANDPIPES 
ELEVATED TANKS) 










51 


Maintain water level indicators 


56% 


48% 


53% 




52 


Maintain telemetry equipment 


14 


29 


31 




53 


Maintain water level control equipment 


52 


50 


53 




54 


Perform periodic inspection of storaqe I'nit 


51 


54 


62 




55 


Clean storaqe unit 


33 


23 


46 




56 


Operate cathodic protection devices 


5 


8 


16 





57 


Maintai'n cathodic protection devices 


2 


8 


16 






MEASUREMENT POSITIVE DISPLACEMENT METERS 










58 


Install customer water meters 


48% 


59% 


61% 




59 


Read customer water meters 


52 


56 


6i 




60 


Repair utility owned water meters 


31 


39 


39 




61 


Repair utility owned water meters 


42 


39 


39 




62 


Maintain meter records | 


26 


40 


39 
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^ ^. WATER DISTRlbUTION 
Question 

Number^ DIFFERENTIAL PRESSURE MFTFPS fUFMTiiRT ^ ORTFTrr^ 


1 

1 I 


Operator 
Grade 
Level 

1 --rr 


1 
1 

1 


63 


— I err arm rou li ne mai ntenance 


13 


8 


15! 




WATER TREATMFNT 








' 1 


64 


J^ainiain nme-sodja ash softening equipment 


43 


s lo; 


l\ 153 


65 


jjpcrate zcoiite n Iters 


4 


12 


8 




66 


1 la 1 II t^a 1 ri z.cru i } cc T7 1 v#erS 


1 ^ 


10 


8 


1 


67 


Operate aerators 




27 


39 




68 


* ^ ■uiiiLai'f aero cu r5> 


30 


25 


39 




69 


— i^eraxe xasie ana odor removal equipment 


4 


15 


15 




70 


J — nainiain taste and odor removal equipment 


1 ^ 


14 


16 
















71 


Add chermcals to fee^ersHfluoride, chlorine, — H 
^aruon ulaCK etc. J 1 


51% 


50%^ 


46% 


72 


— ^ * ' Kfu^ci Qusaue 1 


38 


52 


46 




73 


^_Quu ary cneini ca 1 Teeders 1 


10 


19 


31 




74 


_^*ust feeders for proper dosage | 


24 


37 


39 




75 


— Ligj^ntain cnerrncais used record 1 


34 


52 


54 




76 


l^erform penodtc maintenance of feed equipment T 
\dr\/« wpf fi ^lai'oK'cV 1 


26 


34 


38 




77 


Perform repairs of feed equipment J 


21 


Ti 1 


1 

O i f 






MAINTENANCE 










78 


Paint buHding (interior & eauipment) i 


57 


60 


39% 


79 


JMntain grounds (cuttinq grass, trimminq trep«;) ' | f 


57 


55 


39 
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WATER DISTRIBUTION 

Question 

Number LABORATORY 


0| 


perator 

Srade 

Level 




1 


II 


III 


- 


80 


Collect a representative sample 


79 


61 


46 




81 


Select an appropri'^ate sampling location 


71 


59 


53 




82 


Select representative sampling times 


69 


54 


46 




83 


Test for chlorine using Hach or other kit-type 
- methods 


60 


57 


54 




84 


Test for chlorine using amperometric titration 
method 


2 


6 


0 




85 


Test for chlorine using titrimetric 
methods 


4 


2 


0 





ERIC 



SUMMARY 

The survey tested 651 total tasks related to six 
treatment plant operations. Plant operators from all over the 
state identified 439 tasks where 25% of more Grade II operatprs 
performed. 

1*he^ survey provided the following information: 

1. The existing Kirkwood Water/Was tewater program provided 
training for 88.8% of the 449 tasks significant to plant 
operation. 

2. Appropriate revision be made to establish a total competency 
based program flexible enough to provide part-time and full- 
time programs. 

3. The revised water/wastewater program is more efficient and 
effective than the former program. The revised program 
addresses 9 8% of the 4 39 tasks. 

4. Very few distinctions could be made concerning the tasks 
done by different grade level operators. 

5. Few distinctions could be made to differentiate between 
the tasks performed by operators and administration. 

6. The survey did identify specific job tasks competencies 
necessary for each of the six areas surveyed. 

7. Grade II operators tended to perform a greater number of the 
total tasks more often than either of Grade I or Grade III 
operators. 

8. A greater number of Grade II operators exist than Grade I 
or Grade III operators in water and wastewater plants. 



RELATIONSHIP OF CURRICULUM CHANGES TO SURVEY FINDINGS 



Tasks Identified in the survey 



Areas of Survey 


Potential Tasks Listed 


bigniiicant lasKs 
Identified by Operator 


TasKs Taugnt in 
Revised Program 


Plant Management 


73 


60 


54 


Human Relations 


33 


31 


31 


Wastewater Collection 


62 


40 


37 


. Wastewater Treatment 


258 ^ 


164 


162 


Water Treatment 


143 


78 


73 


Water Distribution 


85 


66 


66 


Total Tasks 


651 


439 


423 



1 



12 J 

o 
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TASKS EXCLUDED FROM THE PROGKAM 



Areas of Survey 


Excluded 
Prom 

Deparbient , 


Taught 
Outside 


Excluded from Program* 


Less than 25% 


More than 25% 


Management 


18 


0 


12 


6 


Human Relations 


13 


12 


1 


0 


Wastewater Collection 


22 


J 


18 


1 


# 

Wastewater Treatment 


73 


1 


70 


2 


Water Treatment 


51 


1 ■ 


49 


1 


Water Distribution 


15 


2 


12 


1 


Total Tasks 


192 


19 


162* 


11* 



r *Indicates those tasks which Grade II operators performed 
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STATE SURVEY OF WATER/WASTEWATER TREATMENT PLANT OPERATORS 
Skills Learned Outside the Department 



Pg. 4 



Pg. 5 



Pg. 6 
Pg. 7 



Task 

#5 Use telephone 
#6 Write letters 



#7 Socialize with fellow 
employees 

#9 Encourage employees to 
ask questions / 

#10 Promote piorale of 
subordinates 

#12 Express problems or 
grievances 

#13 Ask questions when 
necessary 

#14 Establish oral 
communication 

#15 Promote morale of fellow 
workers 

#19 Communicate with 
subordinates 

#20 Communicate with fellow 
workers 

#32 Work w/persons of 
different religous 
denominations 

#33 Explain plant operations 

#27 Like my job (self- 
esteem ^ awareness) 

#8 Use backhoe or other 
power trenching equipment 

#47 Operate excavation equip, 
(backhoe, dozer etc.) 



Sur^^ey Section Dept. Title 

Human Relations Communication Skills 



WW Collection (Special workshop TBO) 
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Task 

#49 Maintain sewer 
construction equip. 

Pg. 8 #58 Use survey equipment 
(transit tape, chain) 

Pg. 17 #188 Observe OSHA 

I 

Pg. 23 #58 Observe OSHA 

Pg. 28 #16 Excavate trench for 
main repair 

#17 Use backhoe or othef 
power trenching equip. 



Survey Section Dept. Title 



w;^. Collection (Special workshop TBO) 



WW Treatment 



Water Dist. 



(Health Science) 



Special Workshop 
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COMMUNICATION SKILLS 
neflnltion of Tasks 

Maintain public relations with employees, government, industry 
and community, ' 

Promote plant image. 

Exercise self-control in trying situations. 

Communicate with superiors. 

Belong to a community service club. 

Take pride in work performed. 

Maintain openmindedness to new methods. 

Conduct plant tcurs. 
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BASIC FNVTRONMFNTAL SCIFNCF 



Addresses cvcles of nature with emnhasis on ecological and 
microbiological theory as it relates to vv^ater and wastewater 
treatment. An introduction to the oraanic chemistry and nhvsics 
of wastewater treatment is included. 

Definition of Tasks 

Know biological orocesses which occur in the wastewater treatment 
nrocess. 
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BASIC T.AB SKILLS 




Emphasizes .the use and care o'f basic laj'oratorv alassware and 



eauinment includino Ia>^oratoxiy safetv nrocerlures * niscussion 
of basic chemical eauations, solutions^ and acid-base 
titrations is included. 

Defi nition Tasks 

Keen a lab notebook. 

Record results of each tect. 

Order chemicals and eauioment for tests ' 
Dispose of vraste chemica.ls. 
T'fse proner labelina' in the J.aboratory 
Store chemicals* 

r:EHEPAL LABOPATORV/KNOWLEOnF AMD SKILLS 

Use safet'^^ nrecautions and procedures necessary to work in a 
la^>oratorv. 

TIse first aid techni mes necessary to care for minor laboratory 
accidents. 

Prnnerlv handle hazardous materials. 
Add acid to water. / 

Observe 'f'ire reaulations reaardina storacre of exnlosive or 
inf 1 ammab-l e materials. / 

Onerate the microscone. 

Record test results • 

Clean laboratory eciuinment. 

Sterilize laboratory eauiomf^nt, 

Ooerate a sterili^^er. 



Observe nrecautions in conductina each test. 



Prenare standard (nnrm.al) solution. 



nH meter. 



Analytical balance. 
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oectronhotometer 
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INTPOOTTCTION TO WATER AND XVASTFl*TATER TRFATMEN'T 

Introduces the basic concents and nrincinles of water and 
wastewater treatment. Emnhasis .is olaceri on terminoloav 
and unit nrocess identification. 

Defin it ion of Tasks 

HENEPATi WASTEWATER TPFATJ^KNT — KN^t^tlfD'^f jfi, SKILLS 

Know biological processes T.^hich occur in the wastewater treatment 
nrocess. 

Know basic oneratinq nrincinles o^ the treatment eau5nmenf. 
Dress aonronriatelv f^r the -iob^ 
Identify various hand and oower tools. 

Select annrooriate hand and nower tools for specific io>^s. 

Store tools nronerlv. ^ 

>7ear aoorooriate clothina. 

Provide Proper ventilation when needed,. 

Anplv vrood and metal preservatives. ^ 

Practice oersonal bycfiene v^ben handlinq wastewater. 

^^Tear protective clothinq durina the collection of a sample. 

MAINTENANCE OP PLANT AND HROTTT^S 

Paint building (interior and eauinment) . 

^^aintain grounds (cuttina arass^ trimminq trees). 

^1ATNTE^TANCE 

Paint building (interior & eauinment) . 

Maintain arounds (cuttina arass, trinmina trees). 
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. WATEP .RESOURCES 

Survevs the hydrologiG cycle and its relationshiD to water as a 
resource for human consumption, agricultural and industriar usage; 
Includes discussion of water nollution and its effects on man and 
the environment. 

Definition of Tasks 

Prepare press release??. 

Know effects of effluent on ecology. 
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LAHOONS 



Discusses principles and concepts of operation and maintenance 
of waste stabilization laqoonsi Series f lov7> -parallel flow> fill 
and draw operation,, loading detention time, and drawdown are 
covered. 



Definition of Tasks . 
Operate a single cell pond system. 
Operate a two or more cell oond system. 
Perform routine maintenance on the nonds . 

Remove^ disassemble an^'repair inlet and outlet structures on 
the pond system. 

Int,>arpret lab data for pond system. 



\ 
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WEI.LS 



Provides instruction on ground water movement, general design, 
constructipn of water vrells, and calculation 

of well performance. 



Definition of Tasks 
Perform water level test. 
Maintain water level records. 
Read flov7 meters. 
Maintain flow records. 



14 J 
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PPMPS 



Includes instruction in basic ooeratinq orincinles, maintenance, 
and reoair procedures of pumos tvpically found in water and 
wastewater treatment facilities. 

Definition of Tasks 

Determine reoair oarts needed. 

GENERAL OPERATION AND MAINTENANCE 

insnect pumps for obstructions. 

Perform routine maintenance -for numps* 

Remove,, disassemble and renair oumps. 

Replace burned out motors. 

Replace gaskets and seals. 

Inspect pumns for proper operation. 

Know basic operatinq principles of oumns. 

Repack pumPs. 

Replace bearings and shafts. 
Lubricate eauipment* 
Clean and oil electric motore. 
Install electric motors. 



/ -1 r 

o 
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BASIC ELECTRICITY 



Addresses the basic concepts of electricity includinq dei^initions ^ . 
voltage and current measurements and energy consumption. 
Circuit and eauinment nrotection devices and nersonal safety 
are discussed* 

Definition of Tasks 
Determine oower consumption. 
Reset circuit breakers • 
Repair broken electrical wires » 
Replace lighting fixtures. 
Replace fuses. 

Replace electrical switches. 
" Wire simple electrical circuit. 
Maintain electrical pump controls. 



o 
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. WATER & V7ASTEWATER PLANT ADMINISTRATION 

Offers instruction and practice in planning and conducting an 
organized system of plant record keeping and report writing. 
An introTJtitrtion to personnel procedures, public relations / and 
municinal management responsibilities in water and wastewater 
Processing is included. 

Definition of Tasks 

Determine services needed. 

Identify sources for service. 

Compare quality and costs of services. 

Order services. 

Keep service department records • 

Determine consumable supplies needed. 

Identify sources of consumable supplies. 

Compare quality and costs of consumable supplies. 

Order consumable supplies needed. 

Identify sources of repair parts. 

Compare quality and costs of repair parts. 

Order repair parts. ^ 

Prepare reauisitions or purchase orders. 
Approve requisitions or purchase orders. 
Keep records of ourchase orders. 

Check invoices for receipt of material ordered. 
Approve invoices for payment. 
Take inventories. 

Select standardization of eauipment, and material. 
Keep system opera^-ion records. 
Keop svstem mriinlonnnco records. 
Keep equipment maintenance records . 
Prepare daily and monthly" reports. 



WATER & WASTEWATER PLANT ADMINISTRATION (continued) 
Prepare annual reports. 

Review architectural and engineering plans. 
' Promote olant expansion. 

r 

Identify potential safety hazards on eauipment. 
MANAGEMENT 

Prepare long-range plans . 

Plan, implement and evaluate goal achievement. 

Identify staffing needs. 

Recruit employees. 

Orient new employees. 

Evaluate employee performance. 

Train employees. 

Keep records of employees . 

Personally oversee employee activity. 

Personally oversee plant activity. 

Encourage and promote professional qrov/th {short courses, visits 
to other plants) . 

Establish work priorities. 

Assign responsibility to others. 

Prepare time sheets. 

Inform employees of their working schedule. 

Determine fuel and power costs. 

Determine maintenance and operation costs. 

Determine eauipment costs. 

File information, reports and records. 



ERIC 



WATER & WASTEWATER PLANT AHMINISTRATION (continued) 
HUMAN RELATIONS 

Inform public of upcoming problems (main flushing, service 
interruptions) . 

Respond to "outside" complaints • 
Deal with employee's grievances. 

MAINTAIN VEHICLES IN GOOD WORKINH ORDER 
Service vehicles. 

Repair and/or inaintain vehicles. 

Operate trucks in a safe and careful manner. 

Clean and wash down workshop area. 

Maintain shift leg and record meter and gauge readings. 
HUMAN RELATIONS 

Maintain honesty and integrity. 
Demonstrate initiative . 

Volunteer for work which is not described as a part of my job. 

Work with little or no supervision. 

Like my job. 

Use time efficiently. 

Work with women. 

Work with minority races. 

Enforce sewer use ordinance. 
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OPERATIONS REPORTS 



Presents instruction in the nroner method for comoletinq State 
and Federal discharcre oermi t renoxts 



Definition of Tasks 

Maintain operating records for State and regulatorv acrencies. 
Fill out discharae nermits. 



i 'J : 
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WASTEWATER COLLECTION 



wastewater collectioA sv^^f^o ^^i^tenance, and repair o 

emphasized. .systems is included. Manhole safety is 



Definition of Tasks 

Operate high velocity water jet. 

Operate power rodder. 

(Operate bucket cleaning machine. 
Open stopped main line. 
Open stopped lateral line. 
Repair of main line. 
Repair of lateral line. 

■^n stopped storm sewer line. 
Repair storm sewer line. 

Remove cover from a manhole. ; 

Check manhole for oxygen deficient atmosphere. 

Check manhole for toxic gases. 

Check manhole for explosive gases. 

Inspect manhole for obstructions. 

Inspect manhole for inflow. 

Inspect manhole for infiltration. 

Clean manhole. 

Repair manhole. 

Raise manhole rings, 

Paise manhole walls. 

Install flow meter in manhole. 

Operate flow meter. 

Monitor and record readings from flow meter. 



WASTEWATER COLLECTION (continued) 

Ventilate manholes for safe entry. 
Use breathing apparatus for- safe manhole entry . 
Inspect sewer lines for obstruction and deterioration. 
Identify causes of obstruction or corrosion of sewer. 
Add chemicals for odor control. 
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WASTEWATER TREATMENT I 

" * - 

Focuses oh the oneration and maintenance of wastewater treatment 

processes. Pretreatmant,- sedimentation, trickling filters, and 

basic solids handling are covered. Hands-on operation of the 
Pilot wastewater treatment plant is included. 

Definition pf Tasks 

Identifv needed oneirational chanaes. 

Take meter readings. . 

Record use of consummable sunolies* 

Onerate backflow check valves. 

^nsnect check valves for obstructions. 

Perform routine maintenance on check valves. 

Remove^ disassemble and renair check valves. 

Operate orimary setting basin. 

Perform routine maintenance on primary settlinq basir^/' (collector 
drives, collectors weirs etc.) 

TRICKLING FILTER ' - / 

Operate trickling filter. 

Monitor treatment oerformance of tricklina filter. 
Perform routine maintenance on tricklina filter. 
Operate trickling filter, dosing chambers. 
Operate secondary settling basin. 
• Perform routine maintenance on secondary settling basin. 
Recirculate process sewage flow. . 
Recirculate secondarv underflow. 

CHLORTNATION 

Observe safety practices when handling chlorine. 
Change chlorine cylinders. 
^) *^andlp' chlorine cylinders. 
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WASTEWATER TREATMRNTl I (continuer*) 

Weiah and record chlorine cylinders. 
InSDect aauqes on evanorator. 

Know oneratinq priuciples of chlorine cvlinders. 
Operate chlorinator . 

HENEPAL OPERATION A'^TD MA IN'iriRisiANrE 
Operate screenina removal eauinment 
Maintain screening removal erruinnnent. 
Operate grit collection and removal equioment. 
Maintain arit collection Sc removal eauipment. 
Operate flow control eauinment. 
Operate flow measurement erruipment . 
Calculate organic loads • 

Calculate overflow rates and hydraulic loads. 

•^dnitor control panels ^ aauaes^ irstruments for flow control 
and measurement. 

Inspect screening removal process for obstructions . 

■yTnsnect arit removal nrocess for obstructions. 

Inspect flow control and measurement nrocess for obstructions 
and interferences. 

Operate valves and aates. 

Maintain valves and aates. 

T^emove, disassemble and repair valves and gates. 

Remove, disassemble and repair screening process equipment. 

Remove, disassemble and renair grit process eauinment. 

Operate centrifugal pumps 

Operate positive displacement piimns , 

Remove, disassemble^ repair, reassemble and install treatment 
eauinment. 

Observe safety practices in renovina and installing treatment* 
►Quipment. 



WAS^FWATFP TREA'T^MENT I (Continued) 

Know the effects environmental conditions have on the treatment 
nrocess • 

Use meters & gaucres in treatinq wastewater • 
Read meters and gauges • 

Know^ the functions of meters and gauges in treating waste* 

Operate monitoring control panels in treatinq wastewater. 

Complete appropriate forms when checking conditions of treatment 
process. 

Check treatment equipment for proper functioninq. 

Operate valves in treatinq ard discharqing wastewater. 

Know relationship of hear and qate ^jr>r-ninq and flow of waste. 

Record operatinq output c ^ 

Record water levels. 

Monitor water levels in channeJr>, 

Inspect outfall for erosion and other camaqes . 

nrea^e and lubricate nrocess ^ nmpmont. 

Clean up around the pumpina station. 

Operate pumps . 

GENERAL WASTEWAT^ER TREATMENT — KNOT*?LEOr:E AND SKILLS 

Select and use appropriate tools for removina , r^isassembl.inq , 
repaiririq, reassemblinq and installing process equipment. 

\ 

SLUDr.E PROCESSING 

Operate drving beds or drvinn laaoons . 
Clean drvinq beds. 



SOLinS DISPOSAL 

Dispose of dry sludge at 

Operate a land spreading 



a landfill, 
svstem for sludae. 



WASTEWATER TREATMENT I ( continued) 

Perform routine maintenance on sludge spreadina eauipment 
(liquid or dry sludge,) 

Perform maintenance ooerations in a shop. 



Offers instruction in water treatment methods , eauipment, 
maintenance, anr? plant control. Han<ifl-on nilot plant oneration 
of coaqulatioHr softeninq^ sand filtration, and chlorlnation 
units is included. 

Definition of TasVa 

DIFFERENTIAL PRESSURE METERS (\^NTTTRI & ORIFICE) 

Per'^^orm routine maintenance. 

Operate rapid sand filters. 

Maintain ranid sand filters. - 

Onerate nressure filters. 

Maintain pressure filters. 

Onerate aerators. 

Maintain aerators. 

Operate taste and odor removal eauipment. 
Maintain iste and odor removal eauinment. 
Operate plant cc^ntrol valves. 

CHEMICAL EOniT^MFNT 

Add chemicals to feeders (fluoride, chlorine, carbon black etc.) 

Determine oroner dosacre. 

Add drv chemical feeders • 

Adiust feeders for proper dosacre. 

Maintain chemicals used record. 

Inventory chemicals. 

Perform nf^rior^ir maintenance of "f^eed eaii^nment: (drv^ v^et and 
s lakers) . 

Repair chlorinator . 
R^nair feed eouinment. 

Compare water losses^ with vjater production . 
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WASTEWATER ANALYSIS I 

Provides instruction in the basic Parameters of wastewater 
analysis with emphasis on approved BOO, solids, and ammonia 
analvsis procedures as required by State and Federal discharcre 
permits . 

nefinition of Tasks 

Sample in sewer system. 

InsneCt sewer construction iobs* 

Locate buried sewers and other pipes for excavation. 
Routine maintenance of sewer cleanina eauipment. 
operate sewer system lift stations. 
Use chemical sewer cleaning compounds. 
Update sewer system maps. 

Use sewer svstem maps and sewer nrofiles. 

Mccintain special devices (grit chambers, arease trans etc) 

Obtain samples from primary cD.arifier. 

Obtain samples of nrimarv sludge. 

Monitor dissolved oxygen levels in plant. 

TTse different tynes of sampling devi'^es. 

Collect a representative sample! 

Preoc^re a dilutee] sample solution. 

Select an appropriate sampling location. 

Select renresentative samolina times 1 

Take and preserve a conoosite sample . 

Observe state and local laws regarding samplina reauirements . 
Preserve samples. 

I^ron^i rf^ snnu > 1 f nro tnr^ t inn. 

'^riVo th<> n* *r(*'''»sp ry cn :1 ni 1 ai i dps . 
Biochemical oxygen demand. 



WASTEWATER ANALYSIS I (continued) 

Follow Standard procedures for each test. 
Residual chlorine* 

Specific ion meter and electrodes, 
no meter. 

TEST FOR THE PHYSICAL QUALITY BY: 
Turbiditv 

TEST THE BIOLOGICAL OTTP^LITY OP WATER BY: 
Fecal coliform. 

Filterable residue (total susoended solids) . 
Total residue (total solids) . 
Ammonia 
oH value 

Use an amperometric titration method. 

Use titrimetric methods. 

Use Hach or other kit tvr>e methods. 

TTse various apparatus necessary to perform the tests 
Use reagents where necessary. 
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WASTEWATER ANALYSIS II 



Covers advanced wastewater analysis orocedures such as oils and 
grease, COD, seeded BOD, fecnl coliform, and ohosphorus 
determinations.- Discussion an^l demonstration o^ other advanced 
procedures are included. 

Definition of Tasks 

Monitor industrial discharges. 

Alkalinity 

Volatile solids 

Volatile acids 

Chemical oxygen demand 

Test for chlorine • 
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WASTEWATER TREATMENT II' (continued) 

Use diqestor gas for heating ^ power generation, or other uses 
in the treatment plant* 

Remove r disassemble and repair digestion process equipment. 
Interpret lab data on the digestor(s) • 
Operate an aerobic digestion system* 

Perform routine maintenance on the aerobic digestion system* 



WASTEWATER TREATMENT II 

Emphasizes the operation and maintenance of the activated sludqe 
process units r solids treatment process units, and rotatina 
biological filters. Hands-on pilot plant operation is included* 

Definition of Tasks 

Maintain flov^ control ecTuiPment, 

Maintain control panels, gauges, instruments for flow control 
and measurements . 

Maintain flow measurement ecruinment. 
Calibrate flow measure eriuipment. 

Remove f disassemble ^ and repair flow control eaaipment. 
Remove, disassemble and repair flow measurement equipment . 

CHLORINATION : 

Know effect of chlorine on wastewater • 

Know effect of chlorine on air, metal, cloth and humans. 
Inspect pumos for proper operation. 

Inspect chlorinators for proper operation (pressure and leaks) . 
Interpret lb data on chlorine dosage. 

ecord the amount of chlorine used daily. 
Unload full chlorine cylinders and store on specified site. 
Store and load empty chlorine cylinders. 

Remove, disassemble, repair, reassemble and install treatment 
ecfuipment , 

Observe safety practices in removing and installing treatment 
eauipment . 

DIGESTORS 

Maintain gas sludge meters. 

Operate anaerobic digestors. 

Perform routine maintenance on digestors. 



Covers basic nrinciples of approver! chemical and microbioloaica 1 
analyses of notable water. Laboratorv technictues include hardnes 
iron^ alkalinitv, fluoride, chlorine, turbidity, and coliform 
do f erminations • niscussion c^nd demonstration of advanced 
analvtical procedures are included. 

Definition of Tasks 

T^EST ^OR THE CHEMICAL OnANTITY OF: 

Iron 

Nitrate 

pH value 

Hardness 

Alkalinitv 

Residual chlorin*^ ^^- -'^ 

Chlorine demand 

TEST FOR THE PHYSICAL QUALITY BY: 

Taste 

Odor 

Temnerature 

Turbidity 

Color 

TEST VOR FLTTORIDF 

Use Hach or other kit tvne methods. 
Use a fluoride ion electrode. 
Use EPA or APHA standard methods 



COMMON SKILLS IN PERFORMINC LABOPJKTORY TESTS 
TTse various annaratus necessarv to perform test. 
Use reaqentf; where necessarv 



WATFR AMALYRTR (continued) 

follow standard nrccedures for each test. 

Collect a renresentatlve sample. 

j 

Selectj an aporonriate samolincr location. 
Select representative sampling time<5. 
Collect and nreserve a coinposite sample. 

Observe State and local lav^s reqardina samplinq reauirements • 

Preserve samples. 

Prepare samples before testina. 

T'EST FOR NITRATE ""^ 
Use Hach or other kit tvoe methods. 
TTse a nitrate ion electrode. 

TEST FOR CHLORINE 

Use Hach or other kit type methods. 

TEST THE BTOJ^OniCAL QUALITY OT^ WATER BY: 
Total col i form by membrane filter method. 
'T'otal coliform bv fermentation tube method. 
Fecal coliform. 

Specific ion meter and electrodes. 
Use different tvnes of samnlincr devices. 
Use^ a '"jar test" for coagulation control. 
Observe orecautions in conductina each test. 
Make the necessarv calculations. 

LABORATORY 

Collect a representative sample. 

Select an annropriate samnJincr location. 




VA'VE'n ANALYSIS (contlnuerl) 
Select reore!=5entative RamDlinq times. 

Test for chlorine usina Hach or other kit-tv e methods. 



Focuses on riGSiqn principles, installation, repair, anc? oner-\tion 
of water distribution and storaqe conoonents, such" as hydrants, 
meters, and cross-connection nrevention devices. Includes 
discussion of basic hydraulics and f.low measurement devices. 

Definition of Tasks 

Determine type of hydrant • 

Determine hydrant location. 

Install new or replacement hydrants. 

Perform periodic inspection. 

Perform periodic flushing. 

Repair defective or damaged hydrants. 

Maintain hydrant location records. 

Maintain hydrant repair records. 

Perform flow and pressure tests. 

^. •■• 

SERVICE CONNECTIONS 

Determine size and location of services. 
Perform tapping 00^=^ f on. 
Install corporation stons. 
Install curb stops. 

Insoect installation of service connection. 
Locate leaks in service. 
Maintain service location records. 
Maintain service repair records. 

STORAr;E FACILITIES (RESERVOIRS, STANDPIPES , ELEVATED TANKS) ) 
Maintain wator level indicators. 
J^aintain water level control ecruipment. 
Perforn periodic inspection of storacre unit. 
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WATER nr,STRIBUTION (continued) 

Clean storage unit. 
, Maintain cathodic protection devices* 

MEASUR^MRN'T" POSITlTrE - OISPIACEMFNT METERS 
Inst^^ll customer water meters. 
Read customer water meters. 
Repair utility owned water meters. 

T^TELLS 

Perform water level test. 
Maintain water -^^evel records. 
Read flow meters.. 
Operate electric well pumps. 
Operate auxiliary driven pumps. 

Perform routine high lift oump maintenance (change packing 
grease) . 

Perform major pump repair, (replace sleeve f bearings etc.) 
Maintain flow records. 
Operate nlant control, valves . 
Maintain electrical pump controls 

WATER MAINS 

Disinfect new installation. 
Maintain main location records. 
Inspect construction. 
Locate leaks 

Install repair clamps or sleeves. 
Prepare or repait lead joints. 
Maintain leak records. 



WATER DISTRIBUTION (continued) 

SYSTEM VALUES 

Determine type of valves • 

Determine location of new values • 

Install valves • 

Exercise valves periodically. 

Repair defective valves. j 
Maintain valve location records^ 
Maintain valve repair records. 
Install tapping in valves. 

STORAGE FACILITIES (RESERVOIRS , STANDPIFFS, ELEVATED TANKS) 
Operate cathodic protection devices. 
Operate electric well pumps* 
Operate auxiliary driven pumps. 

Perform routine high lift pump maintenance (change packing, 
grease) • 

Perform major pump repair (replace sleeve, bearings etc.) 
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^ -11. CURRICULUM 

A. Design 

Two types of data were needed to establish a competencv 
based, water/wastewater curriculum: (A) Identification or the 

in each of the courses of the existing program and 
(B) Identxficatxon of the tasks (competencies) which Grade II 
operators fel.t pertinent to their jobs. This data provided the 
basxs for: (1) Identifying job/task arid human relation competen- 
cxes for successful entry into and advancement within the Water 
and wastewater Technolog'y field - lli. a. 1.*? (2) Converting the 
-xxstxng currxculum of the Water and Wastewater Technology 

ogram to a competency; based format - in. a, 2.; (3) Developinq 
a competency based testing program with- the water and wastewater 
program whxch would permit students to "test out" of any nuiiber 
of xnstructional units within the program - m. a. 4.; (4) 
Developing and piloting a multi-level variable entry exit 
components within the water and wastewater program - in. A. 7 - 
(5) Providing training to any student regardless of sex, race," 
relxgxon, creed or color - III. A. 9. 

B. Development | 

Curriculum revision was based on those tasks which: 
(1 Were not presently addressed in the existing curriculum; and 
(2) Were performed bj)^ more than 25% of the Grade II operators. 

Each instructor of the water/wastewater proaram at 
Kxrkwood identified t|iose tasks listed in the survey for which 
he/shei taught. Those \ competencies which were found to be 
performed on a regulaii basis by operators, but not found in the 
exxstxng program, were^^identif ied. 

All instructors\ of the department were responsible 
for the development and \revision of the existing program to 
allow for variable entry\ and exit, and competency modifications 
xn a serxes of joint depd^r- ■n.tal meetings. Over 98% of the 
tasks identified in the sb: v - as being applicable competencies 
were included in the modifx. \ program. Specific course modifi- 
catxons 'were made through ^ team effort by individual instructors 
and currxculum developers. \ The modules were then presented to 
students, in the form of instruction for student input. 

I \ 

Survey forms and information pertinent to the existing 
program and competencies chaijges can be found in the report 

\ 



* Refers to the "Objectives and Intended Outcomes" section of 
the grant proposal.. 

/ \ 
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sectxon labeled "Survey Findings", "Existing Program" and 

Revised Program". Also, two examples of the modified program 

modules developed by Kirkwood instructors can be found in the 

^f^^^^P entitled "Samples of Competency-Based Curriculum Taught 
at Kirkwood". ^ 



C. Evaluation 



Curriculum changes made were evaluated through the use 
of several evaluation techniques: (1) College "SPOT" course 
evaluation forms; (2) A Likert-Osgood schematic differential 
scales and multiple choice questions. Copies of these forms 
can be found in this report in the section entitled "Evaluation 
Forms Used in the Revision of Competency-Based Modules". 
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EXISTING PROGRAM 



EXISTING PROGRAM FOR WATER AND MSTEWATER TECHNOLOGY PROGRAM 



■first Quarter 



Credits Course Title Hr. 


Credits Course Title Hrc 


. Credi Course Title. - Hrs 


15 Water Resources 240 
Water Quality Control 


5 Beginning Algebra 60 


^ Principles of 60 
Microbiology 


Second Quarter 

16 Water Treatment & 264 
Distribution 


4 Intro, to Physics 60 


3 Comraunicjtions 36 
Skills I 


Third Quarter 

21 Wastewater 30o 
Treatment 


4 Principles of 60 
Chemistry 




fourth Quarter 

2 Water & Wastewater 24 
Plant Administratir 

13 Supervised Field 320 
Study 


6 Research Projects 30 


3 Principles of 48 
Management 
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Revised Curriculum 



COURSE OFFERINGS 



Fall 

^ 




Winter 






Spring 






b 

ireaits course Title 


Contact 
Hrs./wk. 


Credits Course Title 


Contact 
Hrs./wk. 


Credits Course Title 


Contact 
Hrs./wk. 


2 Intro. W & WW 


2 


3 


Env. Science II. 




4' 


WW Treatment II 


8 


2 Basic Lab Skills 


3- 


3 


WW Treatment I 


.6 . . 


2 


WW Analysis II 


4 


3 Env. Science I 


4 


2 


WW Analysis I 




3 


Comm. Skills 


3 


3 H2O Treatment 


6 


9 
L 


Dasic i!iieCi 


2 


I 


Lagoons 


2 


2 H2O Analysis 


4 


1 


Reports 




2 


Plant Adm. 


' 2 


1 Pumps 


2 


2 


H2O Res. 


2 


2 


WW" Collection 


3 


5 Math 


5 


2 


Wells 


2 


2 


Spec. Proj. 


4 


2 H2O Dist. 


4 


2 


HjO Dist. 


4 


5 


^lath 


5 


■ 1 Reports 


1 


2 


Intro. W & WW 


2 








2 Spec. Proj. 


4 


2 


Bagic Lab Skills 


3;i . 









Contact 

Credits Course Title Hrs./w k. 
2 Intro. W s WW 2 

2 Basic Lab Skills 4 

3 *Env. Science I 4 



3 

2 
1 
5 



*H20 Treati.int 6 

*H20 ^Jialysis 4 

*Punips 2 

Math 5 



Total 27 



Winter 

Contact 

Credits Course Title Hrs./ wk. 
3 *Env. Science II 4 



3 
2 
2 
1 
2 
2 
2 



*WW Treatment I 6 

*WW Analysis I 4 

*Basic Elec. 2 

Reports i 

*H20 Res. 2 

*Wells 2 

H2O Dist. 4 
Total IT 
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4 *WW Treatment II 8 

2 *WW Analysis J- 4 

3 Comm. Skills 3 
2 *Lagoon3 2 
2 *Plant Adm. 2 
2 *WW Collection 3 
2 Spec. Proj. 4 



total 26 



Summgp 

Internship 40 or electives totalling 12 credits 
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Winter entty Students in this class also. 
. ERIC 



■Fall 




Winter 




Spring 




Summer 


2 Intro, to W & WW 


2 


3 


*Env. Science II 


4 


4 


nn ireaunent ii 


8 


Math 5 


2 *Basic Lab Skills 


4 


2 




4 


i 


Analysis II 


4 


Elective 4 


1 3 *Env. Science I 


4 


3 


*WW Treatment I 


6 


2 


*Lagoons 


2 




ii **Punips 


















Tctal 


12 






14 




• 


14 


■ 


3 **H20 Treatment 


6 


2 


**Basic Elec. 


2 


2 


*WW Collection 


3 


Electives 8 


2 *H20 Analysis 


4 


2 


**H20 Res. 


2 


2 


Spec. Proi. 


4 




2 Plant Adm. 


2 


2 


Wells 


2 


1 


Reports 


1 








2 


H.O Dist,, 

Li 


4 


3 


Comm. Skill<! 


3 




! 

Total 


12 






10 











I 

Plus internship 40 



in 



WINTER ENTRY 




Winter 

Credits Course Titl- 



2 
2 
3 

3 



Intro. W & WW 
Basic Lab Skills 
Env. Science 11 
WW Treatment I 
W^^ Analysis I 
Basic Elec. 
H2O Res. 
Wells 



Contact 
Hrs./wk 

2 



6 
4 
2 
2 



Total 26 



r ■ Contact 

Credits Course Title Hrs./wk. 



4 
2 
3 
2 

2 



WW Treatment II 
WW Analysis II 
Comm. Skills • 
Lagoons 
Plant Adm. 
WW Collection 
Math 



8 
4 
3 
2 
2 
3 
5 



Total 27 



Fall_ 

Credits Course Title 



3 
3 
2 
1 
2 
1 



Env. Science I 
H2O Treatment 
H2O Analysis 
Pumps 
H2O Dist. 
Reports 
Spec. Prbj. 



4 
6 
4 
2 



local 25 



Summer 



Internship 40 or electives totalling 12 credits 



1 1 'J 
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SPRING ENTRY - Part Time 



Spring 




Smuer 




c gix 


Winfpr 




? Lagoons 


2 


Electives 6 


6 

V 




3 


Env. Science II 


4 


2 WW CoUectliji 


3 






J dnv. bcience i 4 


2 


WW Analysis I 


4 




1 






2 W. Analysis 4 


3 


WW Treatment I 


6 


i Intro, w & WW 


2 














5 Math 


_5_ 














Total 


13 






Total 12 




Total 


14 


4 WW Treatment II 




Electives 6 


6 


1 Pumps 1 1 2 


2 


Bas-c Elec. 


2 


2 m Analysis II 


4 


2 Sdsc. Proi 




J water ireat. 6 


2 


Water Res. 


2 










9 Planf Ti'^Tn 0 
riallL rtalu. / 


2 


Wells 


2 


3 Coiiiin, Skills 










2 


Water Dist. 












J_ 


Total 


15 






Total 10 




Total 


10 



lb!l 
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Samples of Competency-Based 
Curriculum Taught at Kirkwood 



B'^SIC LAB SKILLS 



183 



ABSTRACT 

Basic Laboratory Skills is a course designed to provide water 
and wastewater laboratory personnel with the skills basic to working in 
either a chemistry laboratory or microbiological laboratory. 

This course includes hands-on practice, examining and using 
t.he equipment, chemicals and procedures discussed. 
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Module Ho: 



To|>ic: 

SUMMARY 



Instructor Notes: 



Instructor Out'flne: 



Basic Laboratory Skills 



General Skills 



1. Discuss, demonstrate and have student 
par^'^cipate in laboratory practice and 
sessions concerning basic laboratory 
skills. 



Safety 

Notebooks & Bench Sheets 

Labeling 

Sampling 

ID of lab equipment & glassware 
Chemical names and formulas 
Matter (solids) 
Solutions 

Dilution techniques 

Incubators 

Balances 

Chemistry Skills 

M'alytical analysis 
Volumetric glassware 
Standardization of reagents 
Col ori metric analysis 
Standard curves 
Lab supplies & chemicals 
Standard References 

Mi crobiology Skills 

Laboratory cleanliness 

Equipment packaging 

Media & reagent preparation 

Sterilization 

Microscopes 

Aseptic technique 

Microbiological sample collectian * 
Microbiologic?"" dilution techni :?ues 

Instructor must provide all necessary equipment for laboratory practice sessions. 
Necessary information c\what e:!uipment needed in handout materials. 
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Module No- 


Modult Title: 

Basic Laboratory Skills 




Submodule Title: 


Annrox. TiuiCi 


General Skills 


Topic: 


1 hour 


Safety 


Object'ves: 




Upon completion of this module, the participant should be able to: 


1. Locate the following in the laboratory and indicate its proper use: Safety- 
shower, fire extinguisher, fire blanket, eye wash, first aid kit and 
instruction sheet, fume hood. 

2. Select the proper pieces of equipment given an emergency situation. 

3. State when safety glasses, lab aprons and lab gloves will be used. 

4. Given a list of coirmon lab chemicals state their safety hazard and proper 
storage method. 


Instructional Aids: 



Handouti Laboratory Safety 




Fire extinguishers A, BC, ABC, OCD • 




Fire blanket 




Eye wash 




First aid kit 




Instructional Approach: 



Lecture 

Demonstration 

Discussion 



References: 



Manual for Sanitary Chemistry and Sanitary Microbiology, Linn-Benton . Community 
College, Carnegie & Wooley, 1975, 

Standard Methods, 14th Edition 

Wastewater Lcboratorv Procedures & Chemistry, from Operation of Wastewater 

Tref^^riT^"^ PiflP'^^ '^^ '^^^y-^^ ^ — — 



Class Assignnicnts: 
Read handout 
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Module Ho: 


Topic: 

Safet; 






Instructor Notes: 


[ Instructor Out! Ine: 






1. 


Identify, describe and demonstrate the 
use of 

a. i '^+y showers 


" Distinguish between A, B, & C 
class extinguishers • Show 
Soda Water C02» Dry chemical 




b. Fire extinguisher 
c Fi re b 1 anket 








d. Eye wash 


Do not try to teach a first 
aid course in this nx)dule. 

Demonstrate top draw and 
bottom draw or a fume hood. 




e. First aid kit with instruction sheet 

f. Fume hood 






2, 


a. Describe emergency situations and indicat 
proper actions. 


Stress that no two 
situauidns are the 


emeraencv 
saine. 




b. Have participants indicate how the 
situation could be prevented ^nd what 
actions must be taken after the incident. 


• Handout 

Laboratory Safety 




3. 


Discuss personal protection equipment and 
the use of it. 


* 


1 


4. 


Discuss handout chemical hazards. ^ 
Participant must be able to state the safety 
hazards and proper storage methods of Group A 
chemicals on handout. 
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LABORATORY SAFETY 
Carneqie & Wooley 

Manual for Sanitary Chemistry & Sanitary Microbiology 
Linn Benton Community v'ollege 
Albany, Oregon 



Introduction 

For the inexperienced and careless operator, the treatment plant 
laboratory can be extremely hazardous. The laboratory -Js not necessarily a 
dangerous place, however. Intelligent precautions and an understanding of 
proper techniques make the laboratory less dangerous than most other 
industries. 

A number of hazardous matGrials and conditions do exist, Be aware 
of these dangers. Prevent accidents. 
Personal Protecti on 
1- Wear Safety Gogglas or Eyeglasses 

Eyes must be protected from splashing chemicals and flying broken glass 

by wearing goggles at all tirne'^s. 

2 . Wear Lab Coat or Apron and Protective Shoes 

Protect clothing and body from corrosive chemiculs.^ Tennis shoes or 
sandals are not acceptable, 

3. Know Location of Sa f ety Equipment 

A first-aid cabinet, a fire extinguisher, a fire blanket and an eye-wash 
fountain should be available. Know exactly where they are located and 
how to use them. 

4 . Toxi c Furnes 

Any test involving a dangerous or unpleasant volatile material shoi.»d be 
performed in a hood or wel 1- venti lated pa^^t of the laboratory. 
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* 5. Measuring Chemicals 

Never handle chemicals with the hands. Always use a spatula. Do not 
drip liquid'chemicals. Pour stock solutions into a small beaker, then 
into the graduate. Pipette from the beaker, not the stock solution 
bottle. 

6. High Temperature 

Use protective gloves or long handled tongs when using autoclave, hot 
plate, furnace or oven. 

7. Broken Glassware 

Discard or repair cracked or broken glassware immediately. 

8. Electrical 

Check all electrical equipment to see that it is properly wi red and^^ 
grounded. , ^ 

9. Wash up ' 

Always wash your hands after handling chemical containers and test 
apparatus . _ 

10. Eating 

Never use glassware for serving food. Always wash before eating or . 
smoking. It ib not good to eat in the laboratory at a"" 

11. Labels 

Always label containers with name of material, concentration, date, 
and your initials. This wi^»l prevent accidents with acids, etc. in 
unlabeled beakers and also prevent use of wrong reagents in lab tests. 
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Corrosive Chemicals 

1. Acids (Sulfuric, Hydrochloric, Nitric, Glacial Acetic 

a. Concentrated acids are extremely corrosi ve to ev^rything^ including • 
skin. Use glass and polyethylene cbntairlers. , . . 

b. In case of spills, i nr.iedi ately add large quantities of water to the 
area and neutralize, with sodium bicarbonate. Then clean up the area. 

c. Contact with skin bums very quickly. Wash irrmedi ately with large ! 
quantities of water and neutralize with sodium bicarbonate. 

d. Dilute concentrated acid by adding the acid to the water, nev^r. 
the reverse. . ^ 

e. Always pipette with a rubber bulb. / , 

f. In general, do not mix strong acids with strong bases. If it is / 
necessary to mix these solutions, do so very slowly, with mixing and 
coolins in cold t^p water or ice water.- , : 

2. Bases (Sodium Hydroxide, Potassium Hydroxide, Ammonium Hydroxide) - - . * ' 

a. Concentrated bases are also extremely corrosive to skin and clothing 
Use glass (with rubber stopper) and polyethylene containers. Oo'not 
use glass stoppered bottles. -^\'" 

b. In case of- spill, wash with large quantities of water and neutralize 
with saturated boric acid solution,, ^ 

c' Always pipette wi'feij, rubber bulb. 

3. - Others " , " 

al Chlorine gas —Secure covers to i.- re vent escape of vapor, 
b. Ferric chloride - Extremely corrosive to metals. Avoid contact with 
skin. 



Page 8 of 168 



Toxi c Chemi cals 




1^ J\vo'»d Ingestion or Inhalation 
""^^^^^^ Sol 'ids • Cyanides, chromium cadmi um. 



b. Liquids - Carbon tetrachloride, .ammonium hydroxide, nitric acid, 

bromine, chlorine water, chloroform, carbon disulfide. Use in hood» 



2. Most Chemicals Have Warnings an d Antidotes on Their Labels. Read Them 

Before you Use the Chemical . 
Explosive or Flarrmable Materials 

1. Acetylene, hydrogen, carbon disulfide, benzene, ethyl ether, petroleum 
etherV acetone. Store the materials according to fire regulations. 

2. Use in hood. Do not use near open flame of exposed heating element- 
Do not smoke near the chemicals. Use extreme caution during distillation. 
Do not distill to dryness. 

Infectious Materials 

Although it is highly unlikely that an operator would contract diseases by 
working in a treatment plant, the possibility does exist. 

1. Sewage contains bacteria and viruses which can cause diseases. Some 
diseases are contracted through breaks in the sk^n. Keep wounds covered 
and if necessary, wear protective gloves. 

2. Some are contracted through the digestive tract.^ The best protection 
is to wash thooughly after performing tests to avoid transferring 
bacteria to mouth while eating. 

3. Immunization is provided for many of the diseases. Operators arc- 
encouraged to take full advantage of this type of protection, • = 



Gases -.Hydrogen sulfide, chlorine, ammonia, hydrochloric acid. 



Use in hood. 
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Module No: 



Approx. Time: 
30 Min. 



Module Title: 

Basic Laboratory Skills 



Subfnodule Title: 
General Skills 



Topic: 

Notebooks and Bench Sheets 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. Describe information to be included In a goneral lab notebook. 

2. Describe the utility of a lab bench sheet. 



Instructional Aids: 
Handouts 

1. Lab notebooks 

2. Bench sheets 



Instructional Approach; 



Lecture 



References : 
None 



Class Assignments: 



Read handouts 
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Module No: 



Topic: 

Notebooks and Bench Sheets 



Instructor Notes: 



Handout Lab Notebooks 



Handouts 
Bench sheets 
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Instructor Outline: 



Discuss lab notebooks 

Why they are kept 
What rrjjst be in one 

Discuss the use of bench sheets and their 
relationship to lab notebooks. 

Discuss bench sheets examples* 
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INSTRUCTIONS FOR KEEPING LABORATORY NOTEBOOKS 

1. Entries should be recorded in ink or ball-point pen by the person doing 
the work, on the same day the work was done. Such person should date. the 
page at the beginning of each d^y's entry and should initial the page 
after each day's entry. Entries should be made on only one side of each 
page. The blank side facing each page may be used for calculations not 
constituting a material part of the information recorded. 

2. Each new project should, as a first entry, include a clear, concise 
statement of what is to be done and what Is hoped to be achieved. AM 
entries should be made in such detail that anyone not directly associated 
with the work will be able to r'ead and understand the scope and object of 
the worh described. 

3. Each pagu should be filled in completely either with written matter or 
diagonal lines before starting on the next page. No blanks should be 
left, for example, for later insertion of analyses. 

4. No attempt should ever be made to correct or obliterate any entry. 
Necessary corrections or deletions should be made by drawing a single 
line through the portion to be deleted, being sure to leave the original 
matter legible. As required, substitute words may be written above the 
deleted matter. All such changes should be initialed and dated as of 
the date of correction, .f possible, an explanation of the change should 
be made either in the margin or immediately following the correction if 
that portion of the page has. not alreadly been filled. 



134 



Any sketches or drawings which are not originally made on the notebook 
pages may be inserted but care should be taken that each page is 
appropriately identified by title and date. Reference should be made 
in the text of the notebook entry to such insertions and the date when 
such pages became available. This will refute any charge that such 
inserted pages were prepared at a date later than indicated. 
Each person who has the duty of recording experiments should have his 
own notebook and should not permit others to make entries in it. In the 
case of shift work this rule may be relaxed if the records are otherwise 
adequately corroborated. 

There is no objection to having separate notebooks for separate projects 
but care should be taken to insure that entries are made in chronologica 
order and that there is sufficient identification of each entry to 
maintain continuity. 
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SOLIDS DETERMINATION 

Percent Total Solids (T.S.) 
and 

Percent Volatile Solids (V.S.) 



Source 


• 






Uisn no. 








Weight of D1sH > Sample 








Welqht of Dish 








Weight of Wet Sample 


— — 

^ 






Weight of Dish + Sample 
After Drying 






1 

, 


Weight of Dish 








Weight of Dry Sample 








% Total Solids 








Average T.S. 

Weight of Dish + Sample 
After Ignition 


* 






Weight of Dish 








Weight of Residue 








% Fixed Solids 
Average , 









Formulae: 

1- -SH^&I^ X ,00 Total SCIds (T.S.) 

2. 100 - % Total Solids = % of Moisture 

3. Wt. of Residue x 100 = X Fixed Solids (F.S.) 
Wt. of Dry bampie 

4. 100 - % Fixed Solids = X Volatile Solids (V.S.) 
This method is usually used in sludge solids analysis. 
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Hodulft No: 


Hodult Title: 

Basic Laboratory Skills 




Subeodule Title: 


Aoorox^ Tim 


General Skills 


Topic: 


30 Min. 


Labeling 


Objectives: 




Upon completion of this module, the participant should be able to: 


1. Describe the necessity of proper labeling of chemical stock bottles, sample 
bottles, flasks etc. 

2. State the Information required on a chemical stock bottle. 

3. State the information required on a sample bottle. 


Instructional Aids: 




Handout: "Labels" 




Instructional Approach: 


Lecture 




References: 




Self -monitoring Procedures, Basic Laboratory Skills, USEPA, Engel , Highby, 


Wagner. 




Class Assignments; 




Read handouts 


1 3 7 



Module uo: 



Topic: 
Labeling 



Instructor Notes: 



Instructor Outline: 



Handout: Lae*»l5 



1. a. Discuss labeling of chemical stock 

bottles, sample bottles and flasks. 

b. Discuss dating of chemicals and reagents 

c. Discuss sample labeling 

2. List the data required on chemical stock 
bottle. 

3. List the data required on a sample bottle. 



Ids 
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LABELS 
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Labeling 



When a chemical or a piece of equipment is used for a specific 
analysis, it should have some type of identification. When you prepare a 
chemical from a stock container (purchased from a supply house), you must 
identify that chemical properly. The stock container will have all the 
necessary Information on its label. A general format for labeling reagent 
bottles is as follows. ./ 

Chemical Name 
Chemical Formula 
Concentration 

Date Initials 

In preparing a chemical reagent a specific procedure woir'd b.? as 

follows : 

Prepare a sulfuric acid solution 10% by volume by pouring 
10 ml of concentrated sulfuric acid (H2SO4), into 90 ml 
of distilled water. Cool the solution to room temperature 
and transfer to a storage bottle. 
The label should be: 

Sulfuric Acid 

H2SO4 
10% by Volume 



1 to properly identify 
in the long run. 



12/19/74 WTE 
All necessary information has been included on the ' 
it. It takes a little more time but it is well wo. 

Several labeling tools are available, and each has its place in the 
laboratory. Moit beakers and flasks will have a hexagon space of ground qlas 
which can be used to identify it. 
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A lead pencil should be used for this type of marking. 

Grease pencils are primarily used for test tubes. It should be 
noted that the grease pencil marking will readily rub off. When porcelain 
Is labeled, a special technlgue should be used, since the Item will be 
repeatedly heated and cooled An etching device such as a VI bra-Groover, 
should first be used to put either a number or letter on the Item. Next the 
etching should be filled In by rubbing It with a stick dipped in 1% Ferric 
Chloride (FeCla) solution (can either be prepared or comnercial ly purchased) 
The porcelain crucible or other item is then placed in a muffle furnace 
(Approximately 600O C.) and fired for 10 minutes. After cooling the porcela 
is ready for use. Whatever labeling techniques you use, be consistent, and 
remember that the label is intended not only for convenience but also for 
safety. 
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Chemical IWe I Potassium Dicromate 

SY^BOL I K2CR2O2 

CDNCEm-RATION ^'250 M 

Date ' July 5j 1977 

Prepared by • By John Dow 



Sample Site 
Time & Date 
Sample Type 
Type of Preservation 
Sampler 



Chlorine Gdmtact Tank Eff. 
11:30 a.m. - July ^l. 1977 
Grab Sample 
No Preservation 
By Joht^ Ibw 
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Pipe 19 


of 160 


Module No: 


Ho4u1« Title: 

•> 




SuSNROdule Title: 




Approx. Time: 






Topic: 


■> 


1 hour 


Samplinc 




Objectives: 


/ 




1. Explain why sampling and preservation is just as important 
and precision of the analysis, 

2. Differentiate between grab and conposite sampling. 

3. List three general methods of sample preservation. 

r 


ac thp arrurarv 


Instructional Aids: 






Handouts "Sampling" 
Handout: Sample Preservation 




Instructional Approach: 




Lecture 






References: 






1. Kerri , Wastewater Laboratory Procedures y 

2. Standard Methods, 14th Edition 

3. Methods for Chemical Analysis of Water and Wastewater, USEPA, Technology 
Transfer 


Class Assignments: 


•i 




1 Read handouts 
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Module Ho: 



Topic: 
Sampling 



Instructor Notes: 



InstrifCtor Out'ilne: 



Handout "Sampling 



If 



1. a. Discuss sanpUng 1n general 



b. List the objectives of sampling 

c. IndiCi^Jie that the analysis and results are 
only as go at the sample. 

2. a. Differentiate between grab and composite 
samples . 

b. List types of composite samples. 



Handout "Sample Preservation 



II 



3. a. Discuss methods of preservation 



1. Retard biological action 

2. Retard chemical change 

3. Reduce volatility 
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SAMPLING 

Camegie & Wooley 

Manual for Sanitary Chemistry & Sanitary Microbiology 
Linn Benton Community College 
Albany, Oregon 

s 

\ 

The most neglected technique in laboratory control tests is in the 
collection and handling of samples. Even though a test is performed 
carefully and accurately, the result may be completely wrong and meaningless, 
unless a good representative sample is taken. 
Cardinal Rules 

The cardinal rules for sampling spell CAP: 

1. CLEANLINESS - of all containers, including caps, and measuring devices 
that the sample comes in contact with. 

2. ACCURACY - of records. The sample label should note the type of sample, 
source of sample, source, location of sampling point, the date and hour 
sampled, the temperature of the sample, and recent weather conditions. 

3. PRESERVATION. Sewage san.ples contain living organisms which continue 
to grow unless the life processes are slowed by lowered temperatures 

or halted by addition of chemicals. Chemical degredation can also orxur 
if samples are not properly preserved. 
Principles of Sampling * 

1. The sample should be taken where the sewage is well mixed. 

2. Large particles which may be in the sewage should be broken into smaller 
pieces or excluded. 

3. No deposits, growths or floating materials that have accumulated at the 
sampling point should be included. 




4. Samples should be tested as soon as possible. 
Types of Samples 

DEFINITION: A sample is a part of anything that is presented as evidencej 
of the quality of the whole. 

1. GRAB SAMPLES. Grab samples are taken because they are necessary or 
because there is a lack of time to catch composite samples. For some 
tests grab samples must be used. Tests such as residual chlorine, 
dissolved oxygen, and pH are determined from grab samples as a portion 
of sewage which cannot be mixed. For some tests grab samples can be 
used because the quality of the component to be sampled remains uniform 
for a period of a day or longer. An example is a digestor sample. A 
grab sample is simply one taken at a specific time with no regard to 
flow rate. 

2. COMPOSITE SAMPLES. Composite samples are representative of the 
character of the sewage over a period of time. BOD, settleable solids 
and suspended solids tests are usually run on composite sanples. The 
effects of intermittent changes in strength and flow are eliminated. Th 
portion collected should be obtained with sufficient frequency to obtain 
average results. The rate of sewage flow must be measured when each 
portion is taken and the volume of the portion adjusted to the flow at 
the particular time of sample. Samples may be composited either by 
mechanical samplers or by hand. A composite sample is a series of grab 
samples poured together to make one sample. 
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Use the following formula to determine the volume of sample to^^e 

taken at each sampling interval to obtain a weighted composite sample. 

Total sample volume in ml Flow rate at sampling ^ ml sample at sampling 
No. of sampling time ^ Average flow ratf* ' time 

Sample Preservation 

Both grab and composite samples should be chilled to 3^ - 4^ C immediately. 
This is particularly true for BOD and all biological tests. Samples for 
certain tests may require some type of chemical preservative- It is not 
possible to preserve samples for other tests such as DO and temperature. The 
following table lists some conrnon tests and preservation methods: 
Preservation Methods 



Test 

Acidity-Alkalinity 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Chloride 
Color 

Dissolved Oxygen 
Hardness 

Nitrogen, Ammonia 
Nitrogen, Nitrate - Nitrite 



Preservati ve 
Refrigeration at 40C 
Refrigeration at 40C 
2 ml H2SO4 per liter 
None requi red 
Refrigeration at 4^0 
Determine on site 
None required 

40 mg HgCl2 per liter - 4^0 
40 mg HgCl2 P^^^ liter - 40C 



Maximum 
Holding Period 

24 hours 

6 hours 

7 hours 

24 hours 
No holdinq 

7 days 
7 days 



EKLC 
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SAMPLE PRESERVATION 

Conplete and unequivocal preservation of samples, either domestic 
sewage, industrial wastes, or natural waters, is a practical impossibility. 
Regardless of the nature of the sample, complete stability for every 
constituent can never be achieved. At best, preservation techniques can 
only retard the chemical and biological changes that inevitably continue 
after the sample is removed from the parent source. The changes that take 
place in a sample are either chemical or biologica.l. In the former case, 
certain changes occur in the chemical structure of the constituentG that are 
a function of physical conditidfis. Metal cations may precipitate as 
hydroxides or form complexes with other constituents; cations or anions may 
may change valence states-under certain reducing or oxidizing conditions; 
other constituents may dissolve or volatilize with the passage of time. Meta 
cations may also adsorb onto surfaces (glass, plastic, quartz, etc.), such as 
iron and lead. Biological changes taking place in a sample may change the 
valence of an element or a radical to a different valence. Soluble 
constituents may be converted to. organi cally bound materials in cell 
structures, or cell lysis may result in release of cellular material into 
solution. The well known nitrogen and phosphorus cycles are examples of 
biological influence on sample composition. 

Methods of preservation are relatively limited and are intended 
generally to (1) retard biological action, (2) retard hydrolysis of chemical 
compounds and complexes and (3) reduce volatility of constituents. 
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Preservation methods are generally limited to pH control, chemical 
addition, refrigeration, and freezing Table 1 shows the various 
preservatives that may be used to retard changes in samples. 

Many water and waste samples are unstable. In situations where 
the interval between sample collection and analysis is long enough to produce 
changes in either the concentration or the physical state of the constituent 
to be measured, the preservation practices in Table II are recoirmended. 





TABLE I 




Preservative 


Acti on 


Applicable to: 


HgCl2 


Bacterial Inhibitor 


Nitrogen forms, 
Phosphorus forms 


Acid (NHO3) 


Metals solvent, pre- 
vents precipitation 


Metals 


Acid (H2SO4) 


Bacterial Inhibitor 


Organic samples 
(COD, oil & grease 
organic carbon) 




Salt formation with 
organic bases 


Ammonia, amines 


Alkali (NaOH) 


Salt formation wi th 
volatile compounds 


Cyanides, organic 
a ci ds 


Refri geration 


Bacterial Inhibitor 


Acidity-alkalinity, 
organi c materi als , 
BOD. color, odor, 
organic P. organic 
N. carbon, etc. 
Biological organism 
(coliform, etc. ) 



In suirmary. refrigeration at temperatures near freezing or below 
is the best preservation technique available, but it is not applicable to 
all types of samples. 



The recoimended choice of preservatives for various constituents is 
given in Table 2. These choices are based on the accompanying references and 
on information supplied by various Regional Analytical Quality Control 
Coordinators. 

, TABLE 2 

RECOMMENDATION FOR SAMPLING AND PRESERVATION 
OF SAHPLES according to MEASUREMENT (l) 



Measurement 
Aci di ty 
Alkalini ty 
BOD . • 
COD 

Dissolved Oxygen 
Probe 

Winkler 

Ni trogen 

Amnonia 

Kjeldahl 



Vol 

Req. 
[ml' 

100 

100 

1000 

50 

300 
300 

400 
500 



Nitrite 50 
Oil & Grease 1000 



pH 

Resi due 
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Container (2) 


Preservati ve 


no 1 u 1 1 1 y 
Time (6) 


P, G 


Cool , 4" L. 


C*T MI O • 


P, G 


Cool, 40 C. 


24 Hrs. ■ 


P, G 


Cool, 40 C. 


6 Hrs. 


P, G 


H2SO4 to pH 2 


7 Days 


G only 


Det. on site 


No Holding 


G only 


Fix on site 


No Holding 


P, G 


Cool, 40 C. 
H2SO4 to pH 2 


24 Hrs. (4) 


P, 6 


Cool, 40 
H2SO4 to pH 2 


24 Hrs. ^4) 


P, G 


Cool, 40 C. 


24 Hrs. (4) 


G only 


Cool, 4° C. 
H2SO4 to pH 2 


24 Hrs. . 


P, G 


Cool , 40 C. 
Det. on site 


6 Hrs. (3) 



209 



TABLE 2 Cont. 



Measurement 


Vol. 
Req. 
(ml) 


Container (2) 


Preservative 


no 1 ui ng 
Time (6) 


Filterable 


100 


P, 


G 


Cool, 4° C. 


7 Days 


Non-Fi 1 terable 


100 


P. 


G 


Cool , 4^ C. 


/ uays 


Total 


100 


P, 


G 


Cool , 4^ C. 


/ uays 


Volatile 


100 


P, 


G 


Cool, 40 C. 


7 Days 


Settleable MatterlOOO 


P, 


6 


None Req. 


24 Hrs. 


Specifi c 
Conductance 


100 


P, 


G 


Cool, 40 C. 


24 Hrs. 


Temperature 


1000 


P. 


G 


Det. on site 


No Hoi din 


Turbi dity 


100 


P, 


6 


Cool, 4° C. 


7 Days 



1. More specific instructions for preservation and sampling are Found with 
each procedure as detailed in this manual. A general discussion on 
sampling water and industrial wastewater may be found in ASTM, Part 23, 
p. 72 - 91 (1973). 

2. Plastic or glass 

3. If samples cannot ba returned to the laboratory in less than 6 hours and 
holding time exceeds this limit, the final reported data should indicate 
the actual holding time. 

4. Mercuric chloride may be used as an alternate preservative at a 
concentration of 40 mg/1 , especially if a longer holding time is required. 
However, the use of mercuric chloride is discouraged whenever possible. 
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If the cample is stabilized by cooling, it should be warmed to 25° C 
reading, or temperature correction made and results reported at 25° 
It has been shown that samples properly preserved may be held for • 
extended periods beyond the recoirmended holding time. 
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Module No: 



Approx. Time: 

2 hours 



Module Title: 

Basic Laboratory Skills 

Submdule Title: 
General Skills 



Topic: 

General Lab Equipment and Glassware 
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Objectives: 

Upon completion of this module, the participant should be able to: 

1. Identify and operate the following lab equipment: Vacuum oump, lab burner 
fume hood, lab oven, dessicator, hot plate, stirrer. /„„u^\ 

2. Identify the following lab glassware: Buret, pipet (volumetric), pipet (mohr) 
graduated cylinder, 15.rlenmeyer flask, vacuum flask, volumetric flask, 
separating funnel, buchner funnel, gooch crucible, watch glass, beaker, 
Vifalter crucible holde> , buret clamp. . . . u 

3. Demonstrate proper methods of glassware cleaning and indicate when special 



Instructional Aids: 

Lab equipment per handout 

Handouts ^ . ^. . ^ 

1. Laboratory Equipment Description and Use 



?.. Glassware cleaning 



nstructional Approach: 



Lecture 
Demonstration 



References : 

Manual for Sanitary Chemistry and Sanitary Microbiology. Carnegie & Wooley. 



Class Assignments: 



Read handouts 



2h: 
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Module No: 


Topic: 

General Lab Equipment and Glassware 


Instructor iJotes: 








1. Demonstrate the use of: 






a. Vacuum pump 






b. Lab burners 






c. Fume hoods 






d. Lab ovens - 






e. Dessicators, 






f. Hot plates 






g. Magnetic stirrers 


Proper use of equipment will 
be covered in following topics. 


2. Identify and demonstrate the proper handling 
and storage of: 


Handout 

Laboratory equipment 
description and use. 

• 


Burets 
Pi pets 

Vol umetri c 

Mohr 

Graduated cylinders 
Erlenmeyer flasks 
Vacuum flasks 
Volumetric flasks 
Separatory funnel 
Buchner funnel 
Gooch crucible 
Watch glass 
Beaker 

Walter crucible holder 
Buret clamp 


Handout 
. Glassware cleaning 




3. Discuss handout on glassware cleaning 
Note safety precautions for use of strong 
acid and strong base cleaning solutions. 
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LABORATORY EQUIPMENT 
DESCRIPTION AND USE 

The well equipped treatment plant lab should have the necessary 
equipment and glassware to perform all necessary tests, some of which will be 
run simultaneously. In addition, the lab must have the necessary supporting 
equipment to make up solutions and perform other routine lab task-. The 
following items should be considered minimum for an efficient and smoothly 
opevating treatment plant laboratory: 

(Mention of any piece of equipment by brand name doe^ not necessarily 
riean endorsement of that brand by Linn-Benton Community College or the 
Environmental Protection Agency, but is used for illustrative purposes only.) 

1. BALANCES 

a. BEAM BALANCE 

This balance should have a capacity of 500 g. and a 
precision of 0.02 g. This balance is used for quick 
measurements, such as weighing chemicals, for the 
preparation of most solutions. Detailed instructions 
for the operation of the balance accompany the 
instrument. Read them thoroughly before attenptinq 
to make measurements. In general, treat the instrument 
gently and keep it clean. 

b. ANALYTICAL BALANCE 

This balance should have a capacity of 160 g. and a 
precisidn of 0.1 mg. This balance is used primarily 
for solids determinations and for weighing dry 
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pH EQUIPMENT 
a. pH METER 



b. pH TEST PAPER 
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chemicals in preparation of standard solutions. 
Detailed instructions for operation also accompany tms 
instrument. :irict adherence to the directions is 
necessary to avoid damage. This instrument is 
extremely sensitive and cannot be jarred or treated 
roughly. Keep it clean, inside and out. 



♦The pH meter should have a range of C to 14 pH, 
and deliver + 0.1 pH accuracy. This instrument is used 
to adjust pH of solutions, titrations, and othe'' 
procedures requiring some d3gree of accuracy. Detailed 
instructions for the operation of the pH meter are 
included in another module. 

pH test paper is a convenient tool for getting a 
rough check of "the pH very quickly. It can be 
obtained in nearly any range. For general use, a 
range of 1 to 11 pH and an accuracy of 0.5 pH is 
adequate. 

The test paper is treated with an indicator which will 
change color when moistened. Distinct color changes 
occur over the entire range of pH. To determine the 
pH of a solution with pH test paper, obtain a drop 
solution with a clean Pasteur pipette or stirring rod 



and apply it to a piece of the test paper. The paper 
will change color immediately. Determine the pH by 
comparing the color chart on the dispenser. 

3. INCUBATORS 

a. BOD INCUBATOR 

BOD'S are incubated at 20° C. and normally a 
relatively large number of bottles are used. Therefore 
a large cabinet type incubator that will hold several 
hundred BOD bottles with a sensitivity of + 0.5° C. 
is required. 

b. BENCH MODEL INCUBATOR 

Most bacterial tests are run at 35° C. Therefore, 
an additional incubator is needed. The incubator 
should be large enough to accommodate the maximum 
number of plate*; which would ever be handled at the 
same time. Sensitivity should be at least + 0.2° C. 

4. WATERBATH 
a. CONTROLLED TEMPERATURE 

A water bath at 45° C. is required for fecal - col i form 
membrane filter test. The bath must be large enough 
to accommodate several plastic bags containing 
membrane filter dishes. This bath should have a 
sensitivity of at least ± 0.2° C. and a range from 
rogm temperature to 100° C. Several other tests 
require water baths at different temperatures, Often 

^16 
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the same bath can be used, but it must be easily 
adjusted between tests. 
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b. STEAM TABLE 



The solids tests require a steam table for evaporation 
of the sample. Often the controlled water bath can 
double as a steam table if it can be covered properly 
and still allow the evaporating dish to sit down into 
the bath. In, larger pi ants » it would be advisable to 
have a separate-; -eam table, since many of the tests 
will overlap. The steam table must reach 100° C. arid' 
have an automatic overflow water level control. 

5. MICROSCOPES 

a. COMPOUND MICROSCOPE 

A microscope is required for observation of sludge 
samples and bacteria. The compound microscope should 
' have at^ least three objective lenses; a low power (lOX 
high dry power (43X), and an oil i rime rsion lens. An 
electrical light source is recommended. Do not attemp 
to operate the compound microscope without direct, 
personal instruction from some one experienced with 
your particular model. 

b. DISSECTING MICROSCOPE 

The binocular dissecting microscope is quite helpful 

i ■ 

in properly identifying col i form colonies in the 
menfcrane filter tests. The microscope should have a 



range of 1X-3X with an electric lamo liaht .nurrp 



< 
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6. STIRRING HOT PLATE 



CENTRIFUGE 



8. SPECTROPHOTOMETER 
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The stirHng-hot plate 1s used in the preparation of 
solutions, as well as in sever*! tests. The heating 
and stirring units should be able to be operated 
separately or together. The plate should heat from 
150 to 700° F. and the stirrer should run from 0 to 
1800 rpm. 

A small bench top centrifuge is used to clarify some 
wastewater samples. The instrument should have the 
capacity to hold 8, 15 ml. or 4, 50 ml . conical 
centrifuge tubes and run at speeds up to 3200 rpm. A 
timer is convenient. Caution must be taken in the 
operations of any centrifuge to be sure the load is 
balanced. Tubes opposite one another must be the same 
weight. The. weight can be checked on a balance or by 
"leveling the amount of liquid in the two tubes. If 
only one tube is ..eeded for your sanples, make a 
balance tube up with water. Do not operate the 
centrifuge with the lid up. Accelerate the centrifuge 
slowly to avoid undue strain on the motor. Clean up 
any spills in the instrument imnediately. 

The spectrophotometer is required for color intensity 
determinations on several tests. The instrument shoul 
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9. MUFFLE FURNACE 



10, DRYING OVEN 



11. AUTOCLAVE 
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have the capacity to work in the ragne of 400-700 mm. 
Detailed instructions for the operation of the 
spectrophotometer are included in another section. 

The muffle furnace is used in the volatile solids tests 
and must reach a temperature of 600° C. and space 
enough to handle three or four evaporating dishes is 
recoimiended. Use extreme caution when working around 
the oven. Always wear insulated gloves and use long 
handled tongs to insert and remove dishis. 

The drying oven is used to dry crucibles, dishes, 
filter paper, chemicals, and glassware. It should 
have a heating capacity of up to 150° C. and control 
sensitivity of ± 0.5° C. Use caution because of heat. 
Handle material with tongs or gloves. 

The autoclave is used for sterilizing solutions, 
bacterial growth media, and glassware. It must have 
the capacity to develop and hold 15 psi at 121° C. for 
any length of time. Size is not important as long as i 
is large enough to accormodate the volume of work 
required. Bench top sterilizers are satisfactory as 
long as they meet the above requirements. Each 
autoclave is slightly different. Operating instructior 



are included with the instrument and should be read 
prior to operation. Preferably, do not operate 
without the instruction of someone familiar with the 
operation of your particular model. Use caution since 
the autoclave develops high pressures and high 
tenperatures . Always remove hot items with tongs or 
gloves. 

12. WATERSTILL 

Distilled water is required in nearly every test 
performed in the laboratory. High quality distilled 
water can be obtained from several commercial models. 
In selecting the still for your lab, determine the 
quant ty of water needed for operation. For most 
laboratories, a capacity of 2 gal/hour is satisractory 
Directions for operation accompany the still. Of 
\ critical importance is not allowing the still to run 

dry. Some laboratories find it desirable to also 
process their distilled water through a demineralizer 
to obtain ultra-pure water. Although this is not 
required, it is recommended for several tests. 

13. BUNSEN BURNER 

The Bunsen burner is used as a source of heat for 
boiling and to sterilize equipment during biologlc-aK 
transfers. The burner should be compatible with the 
type of gas available for fuel. Self-contaitiers 

er|c £££ 
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14. DESICAHOR 



15. ASPIRATOR 



gas-cylinder units are available 1f commercial gas 
lines are not present. 

The desicattor is used to store Items that must not 
take moisture from the atmosphere. They should be 
large enough to hold several evaporation dishes. 

A vacuum pump or aspirator on the sink faucet is needed 
for several filtration steps. The aspirator can be 
connected directly to the cold water tap. The vacuum 
hose should run to a "water- trap" before it is 
connected to the vacuum flask to prevent water from 
surging up into the flask where the vacuu.n is released. 



16. BURETS 

a. PRECISION BURETS 
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The buret is essential for several treatment plant 
tests. It 1s designed to deliver liquids in a 
controlled fashion, such that additions can be made 
dropwise or Intermittently and the final volume 
delivered determined. The straight bore, and Teflon 
stopcock is reconmended for general use. Burets with 
larger or smaller capacities can be obtained. Fill 
the buret by adding the liquid with aid of a funnel 
to the top with the stopcock closed. Fill it well 
above the 0 ml. mark. Then bleed out the tip so that 
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the orifice through the stopcock and the tip are free • 
of air bubbles.' Continue bleeding until the meniscus 
at the top of the buret reads 0 ml. Dispense the liquid 
by grasping the stopcock with the left hand, leaving 
the right hand free to agitate the flask below. After 
the required volume has been dispensed, read the 
meniscus. Notice that the values increase from top to 
bottom. The difference between the final buret reading 
and the initial buret reading will give the exact 
volume dispensed. By this method, it is not necessary 
to refill between each operation. Simply calculate 
the difference in buret reading as you continue to 
dispense the liquid. However, be careful not to 
dispense below the 50 ml. mark. 

17. PIPETTES 

a. MEASURING PIPETTES 

Measuring pipettes are used for a variety of purposes. 
They can be obtained in capacity from 0.1 ml. to 20 ml. 
with different subdivisions. Every lab should have a 
selection of pipettes from 0. 1 ml to 20 ml . , mostly 
1, 5, and 10 ml. volume. Measuring pipettes come in 
two types; those calibrated clear to the tip and 
those not calibrated to the tip. The first type is 
referred to as a "blow-out" pipette, since it is 
necessary to force the last drop out of the tip in 



order to deliver the measure volume. The second 
type 1s operated on the same principle as a buret. 
The liquid Is drawn up Into the pipette and the 
desired volume delivered by allowing the liquid to 
drain out, using the meniscus as the indicator of 
volume delivered. 

The liquid can be drawn into the pipette by mouth or b: 
a rubber bulb. In general, it is advisable to use a 
rubber bulb. Experienced lab technicians may find it 
more efficient to pipette by mouth, however, never 
pipette strong acids or bases, toxic solutions, sewage 
samples, or bacterial cultures by mouth, 
b. VOLUMETRIC PIPEHS (TRANSFER PIPETTES) 

Volumetric pipettes are designed to give the greatest 
accuracy in pipettes. They will deliver only one 
volume and range in capacity from 1 ml . to 50 ml. 
Each lab should have a supply of 1,- 5, 10, 20 ard 50- 
ml. volun^etric pipettes. Their operation is identical 
to the msasuring pipettes except that even though 
they are designed to deliver clear to the tip, they 
are NOT the blov/-out type. They are calibrated to 
deliver the prescribed volume by simply touching 
the tip to the side of the container for a few 

seconds. The small drop remaining in the pipette is 

— \ 

not included in the prescribed volume of the pipette. 

223 
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c. TR ANSFER PIPETTES (EYE-DROPPERS) 

Transfer pipettes, conmonly called eye-droppers » are 
useful in delivering small unmeasured quantities of 
liquid such as adding acid to adjust pH in the pH 
meter. They are operated by using a small rubber bul 
to take up and dispense the liquid. 

FLASKS * 

a. ERLENMEYER FLASK 

The Erlenmeyer flask is a general purpose flask used 
for containing and mixing solutions. They range in 
capacity from 10 ml. to several liters. 



b. FILTER FLASK 



The vacuum filter flask is essentially an Erlenmeyer 
flask with a side-arm attachment to receive a vacuum 
hose. Filtration is accomplished by placing a filtei 
funnel in the neck of the flask and drawing the liqu" 
through with the aid of the vacuum. 



VOLUMETRIC FLASK 



ERIC 



The volumetric -flask is designed to accurately measu- 
large volumes of liquid, primarily in the preparatioi 
of reggents and standard solutions. They range in 
size from 1 ml . to 2000 ml. The 50, 100, 500, and 
1000 ml. sizes are recommended for general lab use. 
The volumetric flask is calibrated to contain the 
prescribed volume, not to deliver. The stoppered 
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19. GRADUATED CYLINDERS 



20. BEAKERS 



21. BOTTLES i 

y a. PLASTIC BOTTLE 



variety is more convenient for use in solution 
preparation. 

Graduatiil cylinders, or graduated, are used to 
measure large volumes of liquid and are calibrated 
"to deliver" not "to contain". That means, if the 
graduate is filled and the contents poured out, it 
will deliver the prescribed volume. The drops left 
behind are not included in the prescribed volume. 
It is considered volumetric but does not have the 
accuracy of the volumetric flask. Graduates range 
from 5 ml. to 2000 ml. Sizes of 10, 50, 100, 200, 
500, 1030 ml ."are recommended for general lab use. 

Beakers are the most common n on -volume trie piece of 
glassware and range in size from 1 ml . to 4000 ml. 
Sizes of 50, 150, 250, 600, 1000, and 2000 ml. are 
recommended for general lab use. Although they do 
have graduations, they should not be used to measure 
accurate volumes. 



Polyethylene bottles are convenient to use for 
chemical storage. Such bottles can be used to collec 
and transfer sewage samples. Dark colored plastic 
bottles protect light sensitive chemicals. High 
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temperature polyethylene can be sterilized by auto- 
clavlng. Sizes from 1 oz. to several gallons are 
available In a variety of designs. 
L. GLA SS STOPPERED BOTTLES 

Gliss stoppered bottles are ideal for strong acid 
solutions, and many other reagents. However, strong 
bases tend to "freeze" the stoppers. Rubber stoppers 
should be used for strong bases. Glass stoppered 
bottles range in size from 30 to 2000 ml. 

c. MILK DILUTION BOTTLES 

Dilution bottles are 125 ml. volume glass bottles 
with one calibration at 99 ml. They are used for 
oacterial and sewage dilutions and car. be autoclaved. 

d. DROPPING BOHLES 

Dropping bottles with hooded glass stopper or small 
eye droppers attached are recomnended for use with 
stains and indicators. 



e. SQUEEZE BOTTLES 



f. CARBOYS 



Plastic squeeze bottles are used to dispense distil lec 
water during rinsing operations. 

J. 

Large plastic carboys, from 2-12 gallon capacity, witl- 
spigots, are recommended for storage of distilled 
water, buffered water, and dilution water. 
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22. EVAPORATING DISHES 

Porcelain evaporating dishes are used to dry chemical 
and sewage samples. Sizes pf 70 and 150 ml. capacity 
are recommended. Sufficient number to handle several 
samples each day should be on hand. 

23. GOOCH CRUCIBLE 

The Gooch crucible Is used In solids determination. 
The 35 ml. size Is recommended. The illustration 
shows the crucible in the rubber-ac|apter for filterin 
flask. 

24. IMHOFF CONE 

The one liter volume with blunt tip for raw sewage 
and sharp tip for final sewage is used for settleable 
solids determinations. 

25. BUCHNER FUNNELS 

Porcelain Buchner funnel r, are used in solids 
determinations. The 80 mm. and' 115 mm. diameter size: 
would be recommended. 

26. TONGS 

a. CRUCIBLE TONGS 

<> Both the normal 9" and long 20" tongs are recommended- 

b. EVAPORATING DISH TONGS 

Stainless-steel safety dish tongs are best for 
handling hot evaporating dishes. 

i 
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c. BEAKER TONGS 



For hot beakers and other similar objects, the Safety 
Beaker clamp is recoimended. 



d. . FLASK TONGS 
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In addition, the Safety Flask Clamp is recommended. 

27. BACTERIOLOGICAL EQUIPMENT 

a. PETRI DISHES 

Either glass or disposable plastic petri dishes are 
acceptable. For the membrane filter procedures, the' 
60 X 15 mm. size is recoimiended. The 100 x 20 mm. 
size is used for total plate count and wherever agar 
plates are required. 

b. MEMBRANE FILTRATION APPARATUS 

A stainless steel or glass funnel, with base and 
filter support screen for 47 mm. diameter membrane 
filters is recommended. The whole apparatus must be 
able to withstand autoclaving. 

d. WIRE LOOPS 

A platinum wire loop with a 3 mm, loop is used for 
bacteriological transfers. A wooden or aluminum 
handle is acceptable. 

28. FILTER PAPER 

a. STANDARD FILTER PAPER 

A high grade, medium weight, rapid filtering paper 
comparable to Whatman No. 1 is required for several 



o 
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tests. It 1s recoimiended to have a selection of sizes 
(7. 11, & 24 on.) on hand. 

b. MEMBRANE FILTERS 

Sterile membrane filters with sterile absorbent pads 
are required for the mernbrane filter tests. The 
filters should be 47 mm. 1n diameter, 0.45 op. pore 
size, white with grid. 

c. GLASS FIBER FILTERS 

Ultra-fine filter, which retains particles In the 
semi-colloidal range with a thickness of 0.26 mm. and 
a diameter of 2.4 cm. is required for the suspended 
solids test. Filters equivalent to Whatman Grade GF/C 
is acceptable. 
29. MISCELLANEOUS ACCESSORIES 
L RUBBER STOPPERS 

b. CORK STOPPERS - 

c. RUBBER TUBING * i' 

d. TYGON lUBING 

e. VACUUM TUBING 

f. RING STANDS 

g. RINGS & FUNNEL SUPPORTS 

h. CLAY TRIANGLE 
1. HOSE CLAff>S 
j. ASBESTOS PAD 



c2j 



k, SPATULA 

1. FORCEPS 

m. PIPETTE FILLER (BULB) 

n. CRUCIBLE HOLDER 

0. ASBESTOS GLOVES 

p. PIPETTE WASHER 
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GLASSWARE CLEANING ^ETHODS 
Carnegie & Wooley 

Manual for Sanitary Chemistry & Sanitary Microbiology 
Linn Benton Coirmunlty College 
Albany, Oregon 

Clean glassware is essential to perfonning meaningful tests. Normally 
it is easiest to clean Inrnediately after use, since materials will dry and 
stick to the glass if left for a period of time. If stored in a closed shelf 
It will not generally be necessary to wash again before use, however for 
extremely sensitive tests a distilled water rinse would be advisable before 
use. 

Cleaning Solutions 

1. Chromic Acid 

A. Dissolve approximately 60 g of potassium dichromate in hot water. 

B. Slowly add enough concentrated sulfuric acid to make one liter. 
Commercial preparations of this mixture are available from several 
chemical supply houses. 

2. Hot Detergent 

Laboratory detergents are available in several forms. To avoid excess 
sudsing, use sparingly. 
Cleaning Methods 

1. Stopcock Grease {Petroleum Base) 

A. Dissolve grease in acetone. 

B. Wash with detergent. 

C. Rinse with tap water four times. 

D. Rinse with distilled water three times. 
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Z. Stopcock Grease (Silicone Base) 

A. Soak for one ha>f to two hours in sulfuric acid. 

B. Rinse with acetone. 

C. Wash with detergent. 

D. Rinse with tap water four times. ' 

E. Rinse with distilled water three times. 

3. Bacteriological Contamination 

A. Soak in chromic acid mixture. 

B. Rinse with tap water 6 - 10 times 

C. Rinse with distilled water three times. 

4. Fat and Oil Contamination 

A. Soak in chromic acid mixture. 

B. Rinse with tap water four times. 

C. Rinse with distilled water three times. 

5. Organic Material 

A. Soak in chromic acid mixture. ' 

B. Rinse with tap water four tim^s. 

C. Rinse with distilled water three times. 

The rinsing operation must always be carried out thoroughly. Trace 
amounts of metal ions that remain due to carelessness may seriously affect 
organism growth and testing procedures. If an automatic dishwasher >s used 
glassware should still be given a thorough distilled water rinse before 
drying. Glassware may be dried at 103^ C. 

The cleaning operation is usually simplified if the pipettes^ beakers, 
graduated cylinders, test tubds and flasks are immediately placed in a 
detergent solution after use. Delicate (and expensive) spectrophotometer 
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cuvettes mst be handled with extreme care and never exposed to the harsher 
cleaning agents. 

In certain tests, such as the phosphate determination, speciaT glassware 
cleaning techniques must be used. Special Instruction will be included in 
the specific section dealing with that test. 
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Nodule No: 



Hodult Title: 

Basic Laboratory Skills 



Submodule Title: 
General Skills 



Approx. Time: 



1 hour 



Topic: 

Chemical Names and Formulas 



Objectives: 

Upon completion of th^s module, the participant should be able to: 

1. Identify and choose the correct chemicals necessary for an analysis by name 
and fonnula given a set of lab chemicals and a list of chemicals required for 
an analysis. 



Instructional Aids: 



Handout: Names of Formulas and Compounds 



Instructional Approach: 



Lecture 
Discussion 



References: 



Basic Lab Skills, Engel Highby Wagner 



Class Assignments: 



Read handoug 
Worksheets in handout 
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Nodule Ho: 



Topic: 

Chemical Names and Formulas 



Instructor Notes: 



Instructor Outline: 



Handout and Worksheets 

Names and Formulas of 
Compounds 



EKLC 



a. 



b. 



c. 



Discuss very basic chemical 
nomenclature. 

Emphasize matching the exact name and 
formula v/ith the chemical. 

Give examples of common errors in 
chemical selection by name or formula. 



fs 
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NAMES OF FORMULAS AND COMPOUNDS 

In virtually, every chemical analysis, the name and formulas of 
chemical compounds appear. Compounds are pure substances that are composed 
of two or more elements. Elements may be referred to as.. the basic building 
blocks of all substances. At present there are 105 elements known. These 
elements are shown in the periodic table. 

Each element has a particular symbol. The symbol is an 

abbreviation for that element. The elements numbered (located above the 

symbol) 1 through 92 occur naturally (i.e. can be found in earth's crusty 

water or the atmosphere). Elements numbering 93-105 do not occur naturally 

but have been synthesized in small quantities in the laboratory. The symbols 

that are used to represent the elements are also used to represent compounds. 
Fc ^ example the compound NaCl represents the combination of sodium (Na) 

(#11) and chlorine (CI #17) and its name is sodium chloride. 

All the chemical procedures that are included in this course will 

always refer to a compound with its formula and name together. For example: 

Prepare a 10% by volume sulfuric acid (H2SO4) solution by . . . Weigh out 

186.15 grams of sodium thiosulfate (Na2S203) ... In several of the chemical 

formulas, you will note that subscripts are used. The subscript tells us 

how many atoms of that element are contained in the compound. In water 

(H2O) there are two atoms of hydrogen and one atom of oxygen. The subscripts 

help to differentiate one compound from another. The compound hydrogen 

peroxide (H2O2) although similar to water is obviously not the same since 

there are 2 atoms of oxygen in the peroxide and only 1 atom in the water. 



£3G 



In choosing the proper chemical for an analysis, it cannot be 
overemphasized that the name and formula that occur on the label of the 
chemical must match the name and formula in the procedure that has been 
given. Several names may appear to be correct because of similarities in 
spelling such as: 

sodium sulfate Na2S04 and 

sodium sulfite Na2S03 
These are not the same. The sulfate compound has one more oxygen atom than 
the sulfite. Another minor spelling variation would be potassium nitrate 
KNO3 and potassium nitrite KNO2. What is the difference here? 

Another variation and in fact a very important property of compounds 

is the addition of the word anhydrous to the name. This means without water. 

The chemical has been prepared (at the factory) without water. If the 
chemical does have water in it, it will be referred to as hydrate. 

Examples 

Sodium ThiosuTfate Pentahydrate (Na2S203.5H20) 

This means that the compound has 5 water molecules associated with 
it. Note that the prefixes to the word hydrate are mono, d1 , tri , tetra, 
penta, hexa, h-3pta, octa, nona, and deca referring to the numbers 1 through 
10 respectively. 

Calcium Chloride, Anhydrous (CaCl2) 
This means that the compound contains no water. 

When choosing a chemical for a particular analysis, the stock 
chemical bottle must be studied ve^J^' carefully. It contains a label tha"*- 
gives the name of the compound as well as the formula. It also contains 
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(CAUTIONS) such as explosive, toxic (poisonous). The hazards presented by 
these chemicals are not evident from appearance, smell, or everyday knowledge. 
Hazards must be foreseen and avoided. It is safest to assume that all 
chemicals, even water if not safely handled, can be hazardous. Read the label 
completely and follow the warnings that are indicated. The label will also 
mention any additional storage requirements that might be necessary for a 
particular reagent such as (Store at 25° C). The purity of the chemical is 
also indicated. Analytical or Reagent Grade is the highest purity. The 
amounts of impurities are shown on the label. The word ACS (American Chemical 
Society) also might be shown. This also means reagent grade. A lower grade 
of chemical would be laboratory or practical grade. Usually, amounts of 
impurities would not be listed on this label. A sample label is shown below. 



The exercises on the following pages consist of various check lists and 
conswnable supply lists. For every check list there is a consumable supply 
list. Complete these as the directions state. 



Na2S203.5H20 

SODIUM THIOSULFATE 
(crystals) 



5 lbs. 



Enits Toxic Fumes When Heated 
Keep container tightly closed. 
Do not take internally. 



CAUTION I ! ! 



Reagent, A. C. S. 
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Consinnahle Supplies I 



1. 


480 g. manganous sulfate tetrahydrate, MrS0^.4H20 


2. 


500 g. sodium hydroxide, NaOH 


3. 


125 g. sodium iodide, Nal 


4. 


10 g. sodium azide, NaN3 


5. 


4 plastic weighing boats 


6. 


1 small size spatula 


7. 


1 medium size spatula 


8. 


10 g. soluble starch 


9. 


10 ml chloroform 


10. 


186.15 g. sodium thiosulfate pentahydrate, Na2S203.5H20 


11. 


6 g. potassium biiodate (or potassium biniodate) KH (103)2 


12. 


3 g. potassium iodide, KI 


13. 


10 ml concentrated sulfuric acid, H2S0^ 


14. 


Pen or pencil 


15. 


Paper (to record data) 



rj ^ 

^ J 
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Check List - I 
Chemical Names: 

Place number from "consumable" list I by mav.ching name. 



a. 


Sodium Nitrate 


b. 


Sodium Thiosulfate, Anhydrous 


c. 


Sodium Thiosulfate Pentahydrate 


d. 


Carbon Tetrachloride 


e. 


Manganese Hydroxide 


f. 


Manganous Sulfate Tetrahydrate 


g. 


Magnesium Sulfate Heptahydrate 


h. 


Potassium Bichromate 


1. 


Sodium Iodide 


j- 


Sodium Fluoride 


k. 


Potassium Biiodate 


1. 


Sodium Sulfite 

• 


m. 


Sodium Thiosulfite 


Ma 


n*! 1 ufp ^iil "Furi r Ari H 


0. 


Sodium Azide 


p- 


Sodium Acetate 


q- 


Concentrated Sulfuric Acid 




Soluble Starch 




^ i 0 



ERIC 



Consumable Supplies - II 

1. Small wad of cotton 

2. 10 potassium dehydrogen phosphate, KH2PO4 

3. 25 g. di potassium hydrogen phosphate, K2HBB4 

4. 35 g. disodium hydrogen phosphate heptahydrate, Na2HP04.7H20 

5. 3 g. ammonium chloride, NH4CI 

6. 25 g. magnesium sulfate heptahydrate, MgS04.7H20 

7. 30 g. anhydrous calcium chloride CaCl2 
f?. 1 g. ferric chloride, FeCl3 

9. Manganous sulfate solution*, alkaline iodide azide solution*, starch 
solution*, standard sodium thiosulfate solution*, and concentrated 
sulfuric acid*. 

10. Pen or pencil 

11. Paper (for recording data) 

12. Grease pencil 

* Listed in the EMP on the WinkTer Determination of Dissolved Oxygen azi 
modification. .. .. 
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Check List - 11 

Chemical Names: 

Place nuinber from "consumable" list by matching 

a . Calcium Chloride Di hydrate 

b. Sodium Chloride 

c. Ammomum Chloride 

d. Ferrous Chloride 

e. Potassium Di hydrogen Phosphate 

^f. Magnesium Sulfate Heptahydrate 

g. Ammonium Chlorate 

h. Calcium Chloride, Anhydrous 

, i . Ferri c Chi ori de 
J. Dipotassium Hydrogen Phosphate 
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Consumable Supplies - III 

1. 721.8 mg anhydrous potassium nitrate, KNO3 

2. 5.0 g sodium arsenite, NaAs02 

3. 1 g. brucine sulfate, (C23H26N204)2-H2S047H20 

4. 0.1 g. sulfanilic acid, NH2C5H4SO3H.H2O 

5. 3 ml concentrated hydrochloric acid, HCl 

6. 500 ml concentrated sulfuric acid, H2^04 

7. 300 g. sodium chloride, NaCl ^ 



243 
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Check List - III 
ChemicaV Formulae: 

Place the number from the "consumables^' list by the matching formula. 



a • 




D . 


Kb 1 


C . 




ft 

d. 


KNO3 


e. 


NaC103 


f . - 


• ('C24H28N204)2- 7H2O 


g. 


NaAs02 


h. 


(C23H26N204)2-*^2^°4-'^"2° 


^ • 


H3PO4 




HN2C6H4SO3H.H2O 


k. 


H2SO4 , 


1. 


NaClO 


m. 


NaCl 
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Module No: 



Module Title: 

Basic Laboratory Skills 



Approx. Time: 



Submodule Title: 
General Skills 



1 hour 



Topic: 

Matter 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. Note and observe volume change of liquids as temperature changes. 

2. Note and observe hydroscopic properties of substances. 



Instructional Aids: 



Dry right, balance, hctplate, beaker, pi pet 



Instructional Approach: 



I Demonstration 

References: 
None 



Class Assignfuents: 
None 
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Module Ho: 



Topic: 
Matter 



Instructor Notes: 



Instructor Outline: 



Start with cold water. Warm 
to not more than 50° C. 



Demonstrate volume change of water and change 
in temperature. ' 



Demonstrate hydroscopic properties of NaOH and 
dry- rite using a balance. 

Weigh some dry-rite from a desiccator. Let set 
and weigh a second time. Note weight change. 

Discuss how the above two properties of matter 
affect accurate measurement 



ERIC 




Page _64 of 168 



Module No: 



Module Title: 

Basic Laboratory Skills 



Subfflodule Title: 



General Skills 



Approx. Time: 



1 hour 



Topic: 

Solutions 



Objectives: 

Upon completion of this module, the participant should be able to: 

L Calculate the concentration of a solution in mg/1 or ppm. given the weight 
of solute in graiiii^ or ih lliarams and the volume of the solvent in liters- 

2. Calculate the percent by weioht of a solute given the weight of solute and 
volume of solution 

3. Recognize th^ ^ett; . and M fcllowing nunt)ers as indicating that the 
number is desci ibing concentrat"' on< 



rnstructional Aids: 



flandout "Solutions'* 



Instructional Approach: 



Lecture 



References: 



Basic Lab Skills, Engel Highby Wagner 



Class Assigi' n>ents: 



Read handout 



ERIC 
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Module Uo: 


Topi c ; 
Solutions 


Instructor Notes: 


1 Instructor Outline: 


Handout "Solutions" 


1. a. Discuss and demonstrate mg/1 

concentration calculations. 

b. Indicate the relationship between ppm 
and mg/1 

2. a. Discuss and demonstrate percent by 

wei ght cal cul ati ons . 

3. a. Discuss molarity and normality as forms 

of chemical concentration measurement. 



I 
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SOLUTIONS 

Wastewater is a conplex combination of water, floating and 
settleable solids, and dissolved solids. It is possible to separate the 
conponents of wastewater by physical and mechanical processes such as 
screening, settling, filtration and evaporation. Since this is the case, 
the chemist calls wastewater a mixture . 

Let us take a sample of raw wastewater and run it through a very 
fine filter. All the floating and settleable solids will be removed. The 
filter also removes the turbidi ty. The fi Urate , the liquid which cotos 
through the filter, is a part of the original mixture. It contains water and 
dissolved solids. This clear liquid could be separated into two more 
components by distilling off the water. Tht. dissolved solids would be left 
behind. Thus the filtrate, 'too, is a mixture. But it is a very special 
iHixture called a solution . The term solution refers to a homogeneous mixture 
of two or more substances. The molecules of these substances are evenly 
distributed among one another. Because we cannot see any one component. A 
solution appears to be one pure substance. The components of a solution will 
not separate by settling. 

The subject of solutions has been introduced by looking at wastewate 
because it is a mixture known to most of you. However, there are many other 
solutions which are familiar to you. We will now use some corrs^on solutions 
to continue our study of this important topic. 

Chemist classify solutions into three major groups: 

1. Gaseous solutions 

2. Liquid solutions 

3. Solid solutiuf]5 
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We will look at each group separately. 

Gaseous solutions are made by mixing one gas in another. Air is 
a gaseous solution. Air is made of nitrogen, oxygen, argon, carbon dioxide ai 
very small amounts of other gases. The molecules of each gas mix evenly to 
make a homogeneous mixture called air. The molecules of carbon dioxide are 
heavier than the molecules of the other gases but they do not settle out. We 
know that the amount of oxygen in a sample of air can change. There is less 
oxygen in a sample from the top of a high mountain than there is in a sample 
taken at sea level. Therefore, we must add to our description of a solution 
this fact: 

The composition of a solution is changeable. 

Liquid solutions are made by dissolving a gas, liquid or a solid 
in a liquid. Tap water is a solution which contains dissolved oxygen. The 
oxygen molecules are mixed uniformly with the water molecules to make a 
homogeneous mixture. The oxyuen molecules do not settle out if the mixture 
is allowed to stand undistur'^ed. "Old Granddad" is an exanple of a liquid 
dissolved in another liquid. The alcohol mo\.cules are dissolved uniformly 
in the water. We know this because evc^y jigger tastes the same. The 
conponents of "Old Granddad" do not separate by settling. A sugar-water 
solution is an example of a solid dissolved in a liquid. The sugar crystals 
break up into molecules which mix uniformly with the water molecules. This 
gives a mixture which is homogeneous and there is no settling. We must note 
here that liquid solutions also have variable compositions. Alcohol-water 
solutions have different strengths. Sugar-water solutions can be very sweet 
and not so sweet depending on the amount of sugar added. 



Solid solutions are' solids In which the molecule's oT one component 
are randomly mixed with the molecules of another component. An example of a 
solid solution is brass, an alloy of zinc and copper. Sterling silver Is a 
solution of copper and silver. 

We can now list the characteristics which are common to all 

solutions: 

1. Each component is broken down into molecules or atoms, 

2. The molecules or atoms of each component are mixed uniformly. 

3. No one component will settle out. 

4. Solutions are clear and transparent. 

5. The composition of a solution can vary. 

To complete our. study of the nature of solutions we must note two 
properties of solutions. These properties apply to all solutions but in 
varying degrees. The first is the effect of mixing two substances on the 
total volume of the solution. When one liter of alcohol and one liter of 
water are mixed, the total volume is less than two liters. When sugar is 
dissolved in water, the volume of solution is larger than the original volume 
of water. Thus mixing two substances to make a solution may cause the total 
volume of solution to be greater or less than the total volume of liquid(s) 
used. 

The second property is a temperature change caused by mixing two 
different substances. When sulfuric acid, H2SO4, or sodium hydroxide NaOH 
are- dissolved 'in water, the solution initially becomes hot enough to boil 
or at least form steam. Making solutions of either H2SO4 or NaOH should be 
done slowly and carefully. Use about half the water required and add the 
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acid or base to the water slowly. Allow time for this mixture to cool. Then 
add the remaining water required slowly. Most acids and bases will cause a 
temperature increase when mixed with water. The temperature increase results 
from the reaction of the water with the acid or base. Acids react with water 
to produce electrically charged hydrogen atoms called hydrogen ions, H"^. 
Bases react with water producing hydroxide ions, OH". These two different 
reactions both produce heat. 

The temperature sometimes decreases when making a solution. When 
sodium thiosulfate, (Na2S203.5H20) , is added to water, the solution is 
initially cold. When you discover this problem in making a solution you must 
first dissolve the chemical in about half tfit? required water. Allow time for 
warming. Then add the remaining required water. 



The solute is the substance which dissolves. The solvent is the substance 
which does the dissolving. For a solution involving a solid mixed with a 
liquid, the solid is considered the solute and the liquid is the solvent. 
When a liquid is mixed with water, the water is the solvent and the other 
liquid is the solute. 



Before we go to a new topic, three new terms must be introduced: 



a. 



Solute 



b. 



Solvent 



c, Solubi li ty 



Exanples 



1. A salt-water solution 



Solute-salt 
Solvent-water 



2. 



An alcohol-water solution 



Sol ute-alcohol 
Solvent-water 
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3. An ac1d-water solution Solute-acid 

Solvent-water 

Solubility is a term which describes the maximum amount of solute 
which will dissolve in the solvent. Solubility is a propertv of the solute 
not the solvent. Table salt, (NaCl), will dissolve in water. The maximum 
amount is 31.1 g. in every 100 g. of water. If the solvent is alcohol only 
0.051 g. of NaCl will dissolve in 100 g. of solvent. When gasoline is the 
solvent the solubility of sodium chloride is 0.000 g. per 100 g. of solvent. 
You can see that the solubility of a solute will change when the solvent is 
changed. 

The solubility of a solute in a specific solvent can be affected 
by temperature changes. In general, the solubility of solids increases with 
an increase in the temperature of the solvent. The solubility of sodium 
nitrate, NaN03, in water is 75 g. per 100 g. of water at 0° C. and 127 g. 
per 100 g. of water at 60^ C. 

The solubility of gases decreases with an increase in the 
temoerature of the solvent. The solubility of oxygen in water is about 15 mg 
in 1 liter of water at 0^ C. and about 9 mg. in 1 liter of water at 20^ C. 

The subject of solubility and the variable nature of the 
solubility of a solute suggests the problems of specifying the actual amount 
of solute dissolved in a solvent. The problem is particularly important sine 
many chemicals must be dissolved in water before they can be used. To solve 
the problem chemists have developed a number called the "concentration" of 
the soluLion. The concentration number describes the amour. t of solute in a 
convenient volume of solution. Suppose 1 liter of solution contains 100 q> 
of potassium iodide. The concentration is 100 g. per liter of solution or 

^i^^ir-. inn n/i r»-P nn-t-accTfim inrtiHp in water. If five liters of solution 

n cr o 
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contains 750 g. of salt then the concentration is 750 g. per 5 liters. Since 

5 liters is not a "convenient'' volume, we use a proportion to find that the 

concentration is 15 g/1 even though there are actually 5 liters of solution. 

The concentration of a solution can be found directly using the 

formula below: 

Concentration = weight of solute 

volume of solution 

For example, 600 ^g. of NaCl is dissolved in 0.5 1 of solution. The 

concentration is: 

Concentration = 600 mq. 

0.5 1 

Now we simplify the concentration number by dividing the denominator 
and the numerator by 0.5 



Concentration = 1200 mg. 

1 liter 



or 1200 mg/liter 



The concentration is normally reported in the units mg/1, g/1 or 
ppm. If the weight and volume data are given in units other than milligrams 
or grams and liters, you can change the given units by the appropriate 
conversion factors • Then use the formula given. Remember that 

1 mg/1 = 1 pprn 
1000 mg/1 = 1 g/1 

Two other units of concentration commonly used in chemistry are 
normality (N) and molarity (M)* These are examples of the two units: 
0.25N H2SO4 means a .025 normal solution of sulfuric acid* 

2 M NaOH rr>:\^ns a 2 molar solution of sodium hydroxide. 
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Module hlo: 


Module Title: 




V 


Baste Laboratory Skills 






Submodule Title: 




Approx. T1me\ 


General Skills 




Topic: 




1 hour \ 


Di lution Techniques 





Objectives: 

Upon completion of this mo 




the participant should be able to: 



1. Make single step and multiple step dilutions of concentrated samples and 
perform calculations taking into account dilution factors. 



Instructional Aids: 

Handout: "Dilution Techniques" 
Pi pets 

Dilution Blanks 



Instructional Approach: 

Lecture 
Denionstration 
Laboratory Practice 

References : 

Standard Methods for the Examination of Water and Wastewater, 14th Edition 
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Class Assignments: 
Read handout 

Participate in laboratory practice sessions 

o ir — 



Module Ho: 



Topic: 

Di lution Techniques 



Instructor Notes : 



^Handout.- 

'Dilution Techniques 



Instructor Outline: 



Discuss dilution techniques. 

Demonstrate dilution techniques. 

Discuss and demonstrate calculations related to 
di lutions. 
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DILUTION TECH '-S 

Sample dilution is necessary when the concentration of the entity 
being measured is too great to be determined by the technique employed. By 
diluting the sample with distilled water, or other solution free of the 
entity being measured, its concentration can be brought within the range 
where it can be accurately measured. 

There are two basic methods of dilution, serial dilution and 
parallel dilution. In serial dilution a known volume is transferred to a 
dilution blank plus the sample is used for the next transfer 1:10 ' 1:100 
serial dilutions are shown on pages 75 and 76. 

Parallel dilutions are made by always removing a known volume 
from the sample bottle and using dilution blanks ' various sizes to make 
the proper dilutions. This technique is di cs ir cnnix'd on page 77. 



C- "I 
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1:10 Serial Dilution Technique 
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1:100 Serial Dilution Technique 




I 1 ml • actual samplt 



0.1 ml . actual sample 



0.01 ml . actual sample 



I 0.001 ml. actual sample 



I 0.0001 ml. actual sample 
I 0.00001 ml. actual ::;amplc 




0.000001 ml. actual sample 



0.0000001 ml. actual sample 
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Parallel Dilution Techniques 
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hodulef Mo: 


Module Title: 






Basic Laboratory Skills 






SUMIOaUie Title. 


Approx. Time: 


General Skills 
Topic: 




1 *^ hnim 

i/ tj nuur 


Incubators 





Objectives: ' 
Upon completion of this module, the participant should be able to: 



1. State precautions applicable to thf are and use of all incubato 



Instructional Aids: 



Handout 



Instruc,tional Approach: 

Lecture 
Discussion 



References : 



1 Standard Methods : ■■ the\ Exami nati on of Water and Wastewater, 14th Edition. 
2. Carnegie and Wooley, Laboratory Manual for Sanitary Microbiology and Samta 
Chemistry, EPA, 1975. \ 



Class Assignnwnts: 
Read handout 
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Nodule Ho: 



Topic: 
Incubators 



Instructor Notes; 



Instructor Out)1ne: 



Include discussions of: 

a. Installation 

b. Temperature sensitivity 

c. Humidity 

d. Loading 

e. Cleaning 

f. Differences 
Includgdiscussion of: 

a. Installation 

b. Temperature sensitivity 

c. Loading 

d. Cleaning 

e. Differences 



Discuss the precautions which mOst be taken when 
using gravity convection and forced air 
inoculators . 



Discuss the precautions which must be taken when 
using convection and circulated water bath 
incubators . 
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Module No: 


Modu1« Title: 






oSSlC UdDOrabOry oKI 1 IS 


— — ' 




Submodule Title: 




Approx. Tlw: 


General Skills 




Topic: 




2 hours 


Balances 





Obje 'tlve^: 

Upok: Jonpletion of this module, the participant should be able to: 

1. State precautions applicable to the care and uso of all balances. 

2. Identify and use a triple beam balance with a range of 0 - 100 g. with an 
accuracy of ± 0.01 g. given the balance and appropriate reference material 

3. Identify and use an analytical balance with an accuracy of ± 0.0002 g. 
given the balance and appropriate reference material. 



Instructional At<Ss: 

Analytical Balance 

Weichts 

Beam Balance 



References: 

Analytical Quality Control, USEPA, Technology Transfer 



Instructional Approach: 

Demonstration 
Lab 



Class Assignments: 



ERIC 
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Participate in laboratory practice sessions 

^ o ,> 
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Nodule No: 



Topic: 



Balances 



T 



Instructor Notes: 



Instructor Outline: 



1. Discuss care and preventive maintenance 
of balance. 

2. a. Discuss and demonstrate the use of a 

triple beam balance. 

b. Have participants use a triple beam 
bal ance. 

3. a. Discuss and demonstrate the use of an 

analytical balance. 

b* Have participant. weigh an object on an 
analytical balance. 

c. Have participant weigh an object on two 
different analytical balances* Compare 
the weights. Discuss the consequences 
of the results. 

'\ Discuss the use .of other types of balances. 
Ex* electroni c 
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Module Ho: 



Approx. Time: 

1 hour 



Nodule Title: 

Basic Laboratory Skills 



Subnodule Title: 

Cheinis*-ry Skills 



Topic: 

Analytical Analysis 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. Differentiate between volumetric gravimetric and colorimetric analysis 

2. Differentiate between precision and accuracy. 



Instructional Aids: 
Volumetric glassware, filtration setup 
Spec. 20 of filter photo meter 
Overheads 

1- Precision and accuracy 
Handouts 

1. Laboratory analysis 

2. Precisi on and accuracy _ 



Instructional Approach: 

Lecture 
Demonstration 



References: 

Simplified lab procedure for Wastewater Examination, WPCF, 1971 
Analytical Quality Control, USEPA TEchnology Transfer 



Class Assignments: 
1 Read handout 



O r. - 
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Nodule Ho: 


Topic: 

Analytical /jialysfs 


Instructor Notes: 


Instructor Out'/ine: 


Handout: Laboratory Analysis 


1. Discuss volumetric analysis, aravlme^fri r 
analysis, colorimetric analysis. 

L 

2. Demonstrate an example of each type of 
analysis. 






Show using a known volume and 
concentration to determine 
the concentration of second 
known volume. 




Show filtration and weighing. 





Show the development of a 
color In proportion to 
concentration. 

Overheads 

Presicision and Accuracy 

Handout: Precision and 
Accuracy 



3. Define Precision and Accuracy 

Discuss precision and accuracy and how they 
relate to average and standard deviation. 



ERIC 



Page 84 of 168 



LABORATORY ANALYSIS 

The laboratory analysis of wastewater deals with the detection and 
quantitative estimation of the substances present in wastewater and the • 

r 

effects of these substances on the treatment process. In one type of analysis 
known as "qualitative analysis", the operator sets out to detect the different 
substances that may be present in the wastewater being tested. In 
"quantitative analysis", the operator attempts to determine exact amounts, 
by weight or by volume, of the various substances in a known weight or 
volume of the wastewater sample. Quantitative analyses are made vol umetrically, 
gravimetrically, or colorimetrically. 
Volumetric Analysis 

In laboratory procedures classified as volumetric analyses, the 
operator measures the amount of a solution of known concentration that reacts 
quantitatively with a particular substance in the solution of a weighed or 
otherwise measured portion of the original sample. The weight of the material 
being sought is found indirectly from the amount of the known (standard) 
solution that is required. The means of detecting the completion or "end- 
point" of the volumetric reaction is the indicator. The process of finding 
the amount of the standard solution required is called a "titration". 
Gravimetric Analysis 

In laboratory procedures classified as gravimetric analyses, the 
operator measures the sample of wastewater or sludge and then isolates and 
weighs an element or one of its compounds. Examples of the gravimetric type 
of analyses are total solids (residue on evaporation) and volatile solids 
and suspended solids. 
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Colorimetrlc Analysis 

Color1metr1c methods of analyses have been developed for several 
determinations in an effort to find faster^ more economical » and convenient 
ways of obtaining quantitative laboratory data. For a colorimetric method 
to be quantitative, it must form a compound with definite color 
characteristics which are directly proportional to the concentration of the 
substance being measured- Colori;netri c measurements may be made in a wide 
range of equipment. The wastewater treatment plant operator may use star.iard 
color-coiroarison tubes, photoelectric colorimeters, or spectrophotometers. 
Each has its place and particular application in wastewater analysis. Color 
comparison tubes, sometimes referred to as Nessler tubes, have been standard 
equipment for making colorimetric measurements for many years. Precise work 
with color comparison tubes requires the use of tubes of matched size. The 
main difficulty with their use is that the standard color solutions often are 
unstable and every time a determination has to be made it becomes necessary to 
prepare a series of fresh standards. The use of color tubes and standards 
is being replaced rapidly by the photoelectric and spectrophotometric methods 
largely because of convenience and accuracy. 
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ACCURACY AND PRECISION 

Accuracy Is defined as the closeness of a measurement or series 
of similar me.asu^^ements to the true value of the quantity measured. 

In contrast p precision or repeatability might be definec as the 
closeness o'^ a number of measurements to a common value, but not necessarily 
the true value. Precision is desirable but its attainment is not proof that 
an accurate series of measurements has been made, since constant sources of 
error may enter into all of the measunaments in a series. These errors 
might fall into one of two cl;.ssesp some being determinate and others 
indeterminate. The determinate errors may be discovered , and corrected for 
or eliminated; while the indeterminate errors essentially are obscured and 
unknown. 

Determinate errors may be: 

1. Personal errors due to factors for which the operator is responsible , 
such as neglecting to read a buret properly, inability to identify color 
changes , failure to mix volumetric solutions completely, or mis- reading 
values marked on small weights. 

2. Instrumental errors. due to the instruments. Imperfect weights, volumetric 
glassware, and balances are sources of instrumental error. 

3. Errors in method, including those due to such things as the use of an 
improper temperature or time of drying of a solids sample,. 

In general, no laborat y result should be rejected except for an 
obvious source of error. Measurements that vary widely from the mean (or 
average) may be omitted when determining an average if a reasonable 
explanation is given. For instance, in a series of four parallel observations 

L' ^ 
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or determinations. 1f one of the four is greatly different from the other 
three, it might be omitted. 

In any measurement only one uncertain figure should be retained. 
An uncertain figure is the result of an estimate between division on a scale. 
For exaiT{)le» on a buret which is calibrated only to tenths of ml, the 
reading would be estimated to the nearest hundredth. Weights in grams should 
be recorded with four figures to the right of the decimal point (for example, 
4.3267 g). Following the rule that only one uncertain figure is retained in 
recording a measurement, the numbers thus set down are considered to be 
significant figures. In rounding off measured or computed quantities to the 
proper number of significant figures 1 should be added to the last 
significant figure in the next position is 5 or greater. For example, in 
weighing 4.32567 g would be rounded off to 4.3257 g. 
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Low Accuracy High Preciston' 




MOaui6 no: 


Module Title: 

Basic Laboratory Skills 






Submodule Title: 

Chemistry Skills 


jApprox. Time: 


Topic- 




3 hours 


Volumetric Glassware 





Objectives: 



Upon completion of this module, the participant should be able to: 

1. Demonstrate the proper use of the following types of volumetric glassware 
Buret, volumetric flask, pipet. 

2. Indicate the difference between glassware calibrated to contain and to 
deliver. 

3. Conduct a titration of a strong acid with a strong base using a color end 
point using, proper volumetric technique. 



Instructional Aids: 

Handout: Volumetric Glassware 
Volumetric glassware 
Titration setup 



Ins true -.ional Approach: 

Lecture 

Demonstration 

Lab 



References: 

Standard Methods, 14th Editio.-i 

Analytical Quality Control, USEPA, Technology Transfer 



CKnss Assignments: 

I 

Read Handoug 

Participate in laboratory practice session 

I 
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Module No: 



Topic; 

Volumetric Glassware 



Instr uctor fJotes : 



Instructor Outline: 



Titration 

Dilute 10 mi , or 1 N 
H2SO4 to 100 ml, and 
titrate with 0.1 N NaOH. 



(S.P. Duopette) 



1 N H2SO4 acid 
.1 N NaOH Base Phenolohythalei r 
end point. 

Handout: Volumetric 
Glassware 



a. Demonstrate the proper use of a durev 
volumetric flask and pi pet. 

b, Co- ducting a titration. 

Discuss use of glassware calibrated to contain 
and to deliver. Indicate when each is to be 
used. 

Show a pipet calibrated to contain and to 
deliver. 

Have participant practice titration technique 
by diluting an acid and titrating it with a 
base using a color endpoint. 
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VOLUMETRIC GLASSWARE 



BURETTES 



Burette Accuracy ^ alerances 

Delivery^ m; 10 26 

Clasa A (Precieion Grade) . ±0.02 ±0.03 
Other than Clafls A ±0.04 ±0.06 

Delivery, ml 50 100 

Clasa A (Precision Credo) . ±0.05 ±0.10 
Other than CiaBs A ±0.10 ±0.20 

Automatic burettes with overflow orifice for 
filling are very convenient for rapid repetitive 
titrations but cannot be relied upon to deliver 
within the accuracy tolerances shown in the 
table above because of the somewhat inconsifl- 
tent eetabliflhment of initial level at the over- 
flow aperture. 

Schellbach buxettea, which are conaidered 
very easy to read, cannot be guaranteed to fall 
strictly within the stated tolerances because of 
f>erBonal variables in reading thia type of burette. 



~S«roloQUal. -Mohr. -Volum«iH« TraMli 



— 4 



Voiumetric Flasks 

Flasks not deacribed aa Claas A are cajibr>' d at 20*^0 with the following tolerances: 

Capacity, ml 25 50 100 200 250 500 1000 

Tolerance, ± ml . . 0,06 0.06 0.10 0.16 0.20 0.24 'o,30 ^0j6O~ 

Flasks designated "Class A" are calibrated to meet N.B.S. specifications: 

Capacity, ml 10 25 50 100 200 250 500 1000 

Tolerance, ± ml 0.03 0.03 0.05 0.08 0.10 0.12 0.15 0.30" 



^000 
~1.00 

2000 
"0.50 
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PIPETTES 

Tolerances For Analytical Grade Pipettes 



5 izp. To V:ra nee 

1 mJ ±C.0I2 ml 

2 ml .±0.012 ml 

3 ml ±0.02 ml 

4 ml ±0.02 ml 

6 ml ±0.02 ml 

10 mi ±0.04 ml 



Transfer Pipettes 
Size 



Tolerance 

15 ml ±0.06 ml 

20 ml ±0.06 mJ 

25 ml. . . . ±0.06 ml 

50 ml ±0.10 ml 

100 ml ±0.16 ml 

200 ml ±0.20 ml 



n 
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Measuring and Serological Pipettes 

Tolerance 

0^1 rnl ±0.005 ml 

0-2 ml ±0.008 ml 

^ ^ ..±0.02 ml 

2 ml ^0.02 ml 

5 ^ ±0.04 ml 

1^ ^ ±0.06 ml 



Module No: 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. Indicate the relationship between normality and volume of two neutralizing 
solutions Q(r the equivalence point. 

Calculate the weight of solute needed to make a solution of stated 
normality given a list of equivalent weights. 
3. Standardize a solution given a neutralizing primary standard, balance and 
volumetric glassware. 



Approx. Time: 
3 Hours 



Module Title: 

Basic Laboratory Skills 



SutMDOdule Title: 
Chemistry Ski lis 



Topic: 

ndardization of Reagents 



I St- 



nstnictlonal Aids: 



Titration setup 



Instructional Approach: 



Lab 



References : 



Standard Methods, 14th Edition 



Class Assignments: 
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Module lio: 


Topi c: 


: . 




VoluTOtri 


c Analysis 


Instructor Notes: 


Instructor Gut) Ine: 






1. a. Explain the equation ml x N = ml x N 






b. Work examples using data from topic on 
volumetric glassware. 






2. a. Discuss how the normality of a solut 

can be determined. Give the equivalent 
weight of the solute win'aht p.f cninto 
volume of solution. 






b. Work examples 


KHP 
EWT = 

Base .1 N 




3, a. Define primary standard 

b. Have participant weigh out a s^ven amount of 
primary standard and tifr?\ft^ it with a k-ki--rv 

c. Have participant calculate the exacc 
normality of the base from the above data. 
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Module No: 



Module Title: 

Basic Laboratory Skills 



lApprox. Time: 



Submociuie Title: 

Chemistry Skills 



3 hours 



Topic: 

Colorimetric Analysis 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. Indicate the. relationship between concentration and absorbance. 

2. Identify the basic componejits of a Spec 20 or other common laboratory 
spectrophotometer. ^ 

3. Set up, standardize and use a Spec 20 to determine the absorbance of a 
sample, given a Spec 20, sample, operating instructions and wave length 
of max absorbance of the sample. 

4. Indicate the relationship between absorbance and transmi ttance. 



Instructional Aids: 

EPA video tape 
Ove rheads 

Handout: "Colorimetric Analysis" 



Instructional Approach: 

Le cV^re 
Lab 



References : 

Effluent Monitoring Procedures, Nutrients, USEPA 



Cldss Assignments: 
Read» handout 

Participate in laboratory practice sessions 
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Topic: 




Colorimetric Anolysis 
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Instructor Out'/lne 



Spec 20 
Overheads 

Handout: Colorimetric Analysis 
EPA video tape 



a. 
b. 

a. 
b. 

a . 
b. 



Discuss Beer's Law 

Demonstrate Beer's Law using nessler 
tubes and a KMn04 solution. 

Identify the components of a Spec 20. 

Explain how each component works and what 
Its purpose is in the Spec 20. 

Derronstrate the use of a Spec 20. 

Have participants set up, standarr^ ze 
and use the Spec 20. 



Discuss the relationship betwe. n absorba'nce 
and transmittance. 
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^QL^^j^^^^j^j. ANALYSIS 
Use of a Spectrop hotometer 

General Description of Equipment Used in the P;"0ces5 

A. Capital 

One Bausch and Loinb Spectronic 20 Spectrophotonieter 
One manufacturer's manual for the spectr -iphotoiTieter 
Still, or other source of distilled water 
Hotplate 

One spectrophotometer cell - A set of cells may be used only if the 
cells are optical ly matched. One cell would be used for each 
solution, 

B. Reusable 

1. Brush (for cleaning spectrophotometsr cell) 

2. Laboratory apron 

3. Safety glasses 

4. One pen or pencil 

5. Notebook or data sheet (see pa' 1-23) for recording data 

6. Brush (for dnsting spectrophotometer) 

7. One 2 liter beaker 

8. One 250 ml < beaker 

9. One glass stirring rod 

10. One 2 liter glass stoppered bottle 

11. One visible phototube (Bausch and Lorrt catalog number 33-29-71) 

12. One infrared phototube (Bausch and Lcmb catalog number 33-29-72) 

13. One infrared filter (Bausch and Lomb catalog number 33-29-18) 



1. 
2. 
3. 
4. 
5. 
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14. Ten soft tissues (for wiping the cells) 

15. One plastic squeeze distilled v/ater bottle 

16. Sink or 1 liter container "ir rinsing solutions 

17. One 1 cm. cell (to fit the Spectronic 20) 
C. Consumable 

1. Soap 

2. Sodium dichromate, Na2Cr20y 

3. Concentrated sul^' ric acid, H2SO4 

Items A4, B7 through BIO, and CI through C3 for cleaning the spectrophotometer 
cell. 
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Use of a Spectrophotometer 

1. Analysis Objectives: 

The user of the attached effluent monitoring procedure will learn how 
to use the Bausch and Lomb Spectronic 20 Spectrophotometer for making 
colorimetric measurements. 

2. Brief Description of Analysis: 

In the field of water pollution analysis, many determinations are based 
on measuring the intensity of color at a particular wavelength. In 
general, color is formed in the sample by some sort of preliminary 
treatment such as distillation or digestion, and then adding a color 
developing reagent. The inte jity of the color formed is related to 
the amount of material (such ai"^ phosphorus) in the sample. As part of 
the analysis, color is also developed in a series of standards; in each 
of the I andards is a. known amount of the material (such as phosphorus) 
of interest. A calibration curve is made using the color intensities 
of the individual standards and the corresponding amounts of material 
present. The anount of material pVesent in the sample is determined 
using the calibration curve. A Bausch and Lomb Spectronic 20 
Spectrophotometer is an instrument used to measure the color intensities 
of the standards and sample. The word absorbance is associated with the 
words color intensity; i.e. a sample or standard which has a low color 
intensity will also have a low absorbance. 
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Equipnient Preparation 
1. Cell cleaning 

Clean the Bausch & Lomb Spectronic 20 Spectrophotometer test tube 

cell. 

a. For the rest of this effluent moniton.ig procedure the abbreviation 
'•Spec 20" will be used. 
1. Spec 20 cleaning 
Clean the Spec 20. 

a. It should be free of dust, dirt, and spilled chemicals- 

b. The Spec 20 should be stored in an area where there is no danger 
that chemicals will be spilled on it, 

c. The plastic cover supplied with the Spec 20 should be covering. 
the instrument whenever it is not in use. 

If the power cord is plugged into a wall outlet, remove it. 
3. Phototube 

Check whether the proper phototube is in place, 

a. See Section C for instructions on changing the phototube and 
inst^rting the filter. 

b. On the wavelength scale, note that below about 625 nm, the 
numbers are in black, and that above 525 nm, the numbers are in rec 

c. If the wavelength to be used in the particular phototube (Bausch 
& Lomb Catalog number (33-29-71) should be used. 

d. If the wavelength to be used is in the red zone, the infra-red 
phototube (Bausch & Lomb Catalog number 33-29-72) and infra-red 
filter (Bausch & Lomb Catalog number 33-29-18) should be used. 
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Spec 20 

1. Warm up 
Plug the power cord into a wall outlet 
a. 115 V. A.C. , 6(\Hz ^ 

2. Turn the power switch/zero control knob (see figure 1) clockwise, 
until a click is heard. 

a. The instrument is now turned on. 

b. If there is a pilot light on the instrument, it will also be on. 

c. The sound of the cooling fan may also be heard, 

3. Turn the power switch/zero control knob an additional one half 
clockwise turn. 

a. This will keep the needle from "pegging*' during the warm up 
period. 

4. Wait ten minutes 

a. This is the warm up" period. 

b. Ten minutes are generally specified in the manufacturer's manual: 
However, longer warm up periods than those specified generally give 
better instrument stability. 

c* If the Spec 20 is old, a longer than 10 minute warm up period may 
be required. Twenty to thirty minutes woul-d be a suitable warm up 
time. 

Operation 

1. Assemble the standards and samples v ' ^se color intensities are to be 
measured. 

2. Set the wavelength control to the desired setting. 
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a. This setting will be specified in the procedure you are using 
to determine the particular parameter, 
Alw&ys approach :hL d-isired setting by turning the knob 
clockwise. 

3. If the sample holder cover is open, close it. 

a. It should be closed unless a cell is being inserted or removed. 

4. Turn the power switch/zero control knob until the needle reads 
infinite (symbol ) absorbance. 

a. Use the absorbance (lower) part of the scale. The other (upper) 
half of the scale is marked in transmi ttance. 

b. The words absorbance and color intensity are related; i.^. 

if a solution has a low color intensity, it will also have a low 
absorbance. 

5. Fill the cell with the blank. 

a- Also sometimes called the zero standard. 

6. Empty the cell into the -^ink. 

7. Fill the cell with blank. 

8. Empty the cell into the sink. 

a. The cell has now been rinsed twice with solution. 

9. Fill the cell with blank. 

a. Three ''fourths full. Estimate this volume. 

10. Thoroughly wipe the outside of the cell with a tissue. 

<i. So s to remove finger prints and any spi lied sol ution . 

11. Open the sample holder cover. 
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12. Slowly and gently <11de the cell down into the sample holder as 
far as it will go. 

a. Do not force the cell down. 

b. The needle will move away from the infinite absorbance setting. 

13. Slowly rotate the cell until the white vertical line on the cell is 
in line with the ridge on the edge of the sample holder (see figures 
2 and 3). 

14. Close the sample holder cover. 

15. Turn the light control knob until the needle reads zero absorbance. 
a. Use the absorbance scale for all of the readings. 

16. Record an absorbance of zero and a concentration of zero for this 
solution. 

a. An example data sheet is on page 23. 

17. Raise the sample holder cover. 

18. Slowly remove the cell. 

a. No solution should be spilled on the inside of instrument. 

19. Close the cover. 

a. The needle should return to the infinite absorbance setting. 
If it does not, reset it with the power switch/zero control 
knob. 

b. If it was necessary to reset the infinite absorbance reading, 
repeat steps 11 through 15. 

20. Enpty the contents of the cell into the sink. 

21. Fill the cell with tap water. 

22. Empty it into the sink. <i 
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23. Fill the cell with tap water. 

24. Empty it into the sink. 

25. Fill the cell with distilled water. 

26. Empty it into the sink. 

27. Fin the cell with distilled water. 

28. Empty it into the sink. 

29. Fill the cell with the next solution whose color intensity (absorbance) 
is to be measured. 

a. In a set of standards, the absorbance of the lowest concentration 
standard Is measured second, and so on, to the highest concentratio 
standard. 

30. Empty It into the sink. 

31. Fill the cell with the same solution again. 

32. Empty it into the sink. 

33. Fill the cell three fourths full with the same solution. 

34. Thoroughly wipe the outside of the cell with a tissue. 

a. So as to remove finger prints and any spilled solution;. 

35. Open the sample holder covor. 

36. Slowly and gently slide the ceil down into the sample holder as far 
as It will go. 

a. Do not. force the cell down. • , 

b. The needle will move away from ^he~4n finite absorbance setting. 

37. Slowly rotate the cell until the white vertical line on the cell is 

in line with ridge on the edge of the sample holder (see figure 2 & 3). 

38. Close the sample holder cover. 
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.39. Record the absorbance .and concentration of this solution. 

a. While looking at the absorbance scale, note that some parts 

of the scale, the third place to the right of the decimal will be 
an estimated number. While in ether parts, the second place will 
be an estimated number. 

b. Absorbance values of greater than 0,7 ^re considered to be 
inaccurate. For this reason, about three sample dilutions are 
usually done so that at least one will give an absorbance of less 
than 0.7. "If one of the standards happens to have an absorbance 
of qreater than 0.7, it should not be used. 

c. If a great number of measurements are to be made at a particular 
time (e.g., a great number of phosphorus absorbancies are to be 
measured), steps 4 through IE should be repeated every fifth 
measurement. 

d. Recall that step 4 was done with no cell in the instrument. 

e. This is an insurance against "drifting' of^ the setting. 

/ 

40. Using each of the rest of the standards in setjuence, and samples, 
repeat steps 17 th^^ugh 39. 

41. Repeat ^teps 17 through 28. 

42. Store the cell until it is again needed. 

43. Turn the power switch/zero control knob slowly counter clockwise 
untn a click is heard. 

' a. If the inb^rument has a pilot light, it will cjo out. 
b. The Spec 20 is turned off. 

44. If a plastic cover was supplied with the Snec 20, it should now be 
replaced. -^ 
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C. Phototube Changing 

1. Turn the power sw1toh/zero control knob slovly counter-clockwise 
untn a click is heard. 

a. The instrument may alreaJy be turned off. 

b. If the instrument has a pilot light, it will go out. 

c. The Spec 20 is turned off. 

2. Remove the power cord from the wall outlet. 

a. The power cord may already be removed from the wall outlet. • 

3. Tilt the Spec 20 away from you. 

a. The Spec 20 should be standing on its back. 

b. The bottom of the instrument is facing you. 

c. This position is somewhat unsteady. Be careful not to knock the 
instrument over. 

4. Steady the instrument with one hand. 

5. Loosen the thumbscrew with the other hand (see figure 4). 



PHOTOTUBE 



FILTER 
HOLDER 




BOTTOM OF SPECTRONIC 20 



BOTTOM OF SPECTRONIC 20 



BOTTOM OF SPECTRONIC 20 



294 



Page 112 of "8 



SAMPLE 
HOLDER 
COVER 



CELL 




INCORRECT 
ALIGNMENii 



ERIC 



235 



/ 



Page n3_ of _168 



SAMPLE 
BOLDER 
:OVER 




ERIC 



CM)?. 



Page M of 



SCALE 



NEEDLE 



PILOT LIGHT 




SAMPLE 
HOLDER 
COVER 

SAMPLE S 
COMPARTMENT 

POWER SWITCH/ZERO 
CONTROL 



WAVELENGTH 
CONTROL 



WAVELENGTH 
SCALE 



LIGHT CONTROL 



FIGURE 1 



ERIC 



Off 



Page 115 of J68 



HocUile No: 


ModuU Title: 






Basic Laboratory Skills 






Submbdule Title: 




'—' I ~ 

Aoor^x. TlniBi 


Chemistry Skills * 




Topic: ^ 


1 


1 hour 


Standard Curves 
1 : i- 





Objectives: ^ 
Upon completion of this module, the partlcipajit should be able to: 

1. Prepare a .standard curve by plotting absorbance vs . concentrntlon of 

standard solutions and use the standard curve to determine the concentration 
of an unknown sample given \ts absorbance. 



Instructional Aids: 
Handout: "Standard Curves 

) 



Instr»ictional Approach: 




References: 
Effluent Monitoring Procedures. Nutrients 



Class Assignments: 
Read handout 



Nodule Uo: 
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Topic: 

Standard Curves 




Handout 

Standard Curves 



Instructor Outi fne: 



1. a, 



c. 
d. 



Discuss the use of standard curves. 

Demonstrate the make up of the curve 

and use of it to determine the concentratli 

of a solution. 

Work handout 

Have participants make up a series of 
known standard?^ and determine the 
concentration of an unknown usina 
techniques from the topics Colorimetric 
Analysis and Standard Curves. 
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STANDA RD CURVES , 

P-^ eparation of Calibration Graphs ^ 

1. Analysis Objectives: 

The learner will prepare a calibration graph and will use it to determine 
the concentration of a chemical constituent in a sample of sewage effluent 
The word concentration means how much of the chemical constituent is 
* present in a certain amount of sample^ 1.0 milligram/liter is an example 
value of concentration. 

2. Brief Description of Analysis: 

In the field of water pollution analysis, calibration graphs are commonly 
used in two areas: Absorbance and transmittance measurements. In the 
first case, energy is absorbed by some chemical constituent in a 
solution. The amount of energy absorbed or transmitted can be related 
to the quantity of chemical constituent in a water sample by means of a 
calibration graph. Examples of absorbance measurements are colorimetric 
determinations, such as nitrate or phosphate using a spectrop^iptometer, 
arfd the determination of mercury or iron using atomic absorption. Example 
of transmittance measurements are the determinations of sodium or 
potassium using flame photometry. 

Two things must be done in order to prepare a calibration graph. A 
series of standards must be prepared. A stand; "^d is a solution which 
contains a known amount of the same chemical constituent which is being 
determined in tne sample. Secondly, the absorbance or transmittance of 
these standards must be measured.. 

In order to actually determine how much of the chemical constituent is 
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in the sample, the absorbance or transmi ttance of the sample must first 
be determined. The amount of chemical constituent is then read from the 
calibration graph; ' 

i 

For the sake of simplifying the instruction, absorbance values only will 
be used in the following procedure. 

A. Graph Paper 

1. General Comments 

a. Remove the page containing figure 1. 

b. Lay it on a desk or any other place where it will be convenient 
for you to write on it. 

1. For the remainder of this procedure, you will actually use 
figure 1 and some example absorbance and concentration values 
to prepare a calibration graph. Additional figures are also 
included to demonstrate the instructions. 

2. You will have to furnish your own piece of graph paper when 
you want ^o prepare other calibration graphs. 

2. Labeling the graph paper 

a. Draw two lines on figure 1 so that it looks like figure 2. 

1. Use a pencil, since you may have to do some erasing during 
the preparation of the calibration graph'. 

b. Label figure 1 so that it looks like figure 3. 

1. mg/1 stands for milligrams per liter. It is an expression 
• of concentration. If the amount of chemical constituent 
present in the sample is extremely small, the^abel mg/1 
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(micrograms per liter) might be used, A stands for 
absorbance . 

2- The mg/1 line is a horizontal line. It 1s called the X axis, 
or abscissa. The A line is called the Y axis, or ordinate. 

c. Examine the example absorbance and concentration values in the 
column bel<)w. 

1. mg/1 A 

0.0 0.000 

5.0 0.060 
10.0 0.120 
20.0 0.250 
30.0 ,0.340 
40.0 0.470 
50.0 0.590 
A of sample = 0,180 

2. It is data for a series of standards. 

3. Each pair of values (e.g. 5.0 and 0,060) represents a point on 
the graph. 

4. Later, you will complete the calibration graph by drawing a 
straight line through the seven points. 

d. Note that the mg/l value fs'O.O and the highest is. 50.0. 

e. Mark the mg/1 axis on figure 1 so that it looks. Tike figure 4. 

1. Note that the entire length of the mg/1 axis was used. Always 
use. as much of this line as is convenient. Do not, for ^ 
example, use only one^half of the mg/1 axis to mark off the 

values. 

30^ ■ , . 
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Z. Also note that each of the large squares is marked as a whole 

number of mg/1 . 
3, Two of the smaller squares equal 1 mg/1. . 

f. Note that the lowest A value is 0.000 and the highest is 0.590. 

1. It is generally not considered good praccice to have A values' 
greater than 0.5 or 0.7. 

g. Mark the A axis on figure 1 so that it looks like figure 5. 

1. Note that the entire length of the A axis was used. Always 
use as much of this line as convenient. Do not, for example 
use only one-half of the A axis to mat^k off the values. 

2. Also note that each of the large squares is marked as a whole 
number of A units. 

3. One of the smaller squares equals 0.01 A units^ 

4. If transmi ttance measurements were being made, the Y axis or 
ordinate, would be marked T. T axes are always marked from 
0 bottom of axis) to 100 (top of axis). 

3. Drawing the calibration graph 

a. On figure 1 draw a vertical line from the 50.0 mg/1 point of the 
mg/1 axis to the top of the graph. 

1. Figure 1 should now look like figure 6. 

b. On figure 1 draw a horizontal line from the 0,590 point of the 
A axis to the right side of the graph. 

1. Figure 1 should now look like figure 7. 

2. The intersection of these two lines is the point represented 
by a concentration of 50.0 mg/1 and an absorbance of 0.590. 

<> 'Jul 
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c. Using the same technique as in 1 and 2 above, locate the next 
five points on figure 1.. 

1. The point located at 0.0 and 0.000 is at the intersection 
of the mg/1 and A- axes. 

2. Your graph should now look like figure 8. Some analyses may 
require more tha;: five points. 

d. Lay your ruler on figure 1. 

1. Sc one end of it lies at the 0.0 - 0.000 point, and at the 
50.0 - 0.590 point. 

e. Look along the edge of the ruler. 

1. The other five points (represented by the intersections of the 
horizontal and vertical lines do not all lie along the edge of 
the ruler. 

f. Draw a line between the CO - 0.000 and the 50.0 - 0.590 points. 

1. Note that some of the points lie slightly above the line, 
some lie slightly below the line, and some lie on the line. 
If one point is considerably off the line, some error in 
preparing the particular standard was probably made. 

2. This is the line of best fit for the seven points. Alwaiys drav^ 
the line of best fit when preparing calibration graphs. 

3. The calibration graph is now complete, 

4. Figure 1 should now look like figure 9. 

5. After you have prepared a few calibration graph?, you will find 
that you won't have to. draw the horizontal and vertical lines 
to locate the points. You'll be able to move your pencil 
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along the graph paper and put dots at the appropriate points. 
You'll then draw the line of best fit through them to the 
0.0 - 0.000 point, 

4. Determining the concentration of the chemical constituent in the 
sample. 

a. Locate 0.180 on the A axis. 

1. This was the absorbance of the sample 

b. Draw a horizontal line to the right side of the paper. 
1. It should now look like fipure 10* 

c. Locate the intersection of this horizontal line and the sloping 
calibration graph. 

d. From this intersection, draw a vertical line down to the bottom 
of the paper, 

1, It should now look like figure 11. 

e. Note that tht; vertical line crosses the mg/1 axis at 15,3 

1, Recall that on the mg/1 axis, 2 of the small squares equal 
1 mg/1 . 

. 2. 15.3 mg/1 is therefore the concentration of the chemical 
constituent being measured in the sample. 

5. Sample dilution 

a. If it was necessary to dilute the sanple, the value read from 
the mg/1 axis must be multiplied by a dilution factor. 
1. The dilution may have been necessary so that the A value 

for the sample would not be greater than the A value obtained 
for the highest concentration standard; 0,590 in this set of 

example data. 
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2. The dilution factor is the ml. of sanple taken for dilution, 
divided into the ml. to which it was diluted; e^.^. , if ic.O 
ml. of the original sample were diluted to 1000 mK (,as in a 
volumetric flask) the dilution factor would be 1000/10, or 100/ 

3. In some determinations, you may prepare more than one dilution 
of the sample. Look at the mg/1 axis of figure 1 and assume 
that three dilutions of the sanple gave values of 2.2. 24.0. 
and 48.0 mg/1, before correcting for the dilution factor. It 
is cormon practice to use the 24.0 value, since it lies 
nearest the middle of the calibration graph. 



Page 124 of ^68 




Page 126 of 168 




ERIC 



303 



i 



700r 



.600 



.y)0 



,400 



.300 



209 



100 



000 



4 



i 



^4 



■• ^--f-; 



FI 



■nir- 



tttn;- 



rt 



0.0 



5.0 



10.0 



15.0 



20.0 



25.0 



30.0 



35.0 



40.0 



45.0 50.0 



OERIC 



0) 



N 

0 
Hi 



M 
0) 
Q} 



01 
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Basic Laboratory Skills 



Su^dule Title: 
Chemistry Skills 



Topic- 
Lab Supplies and Chemicals 



[Objectives: 

Upon completion of this module, the participant should be able to: 

s'SSjyje^^^Sd'Jh'^^^ '''''' ^'^^'"^"l in procuring lab 



Instructional Aids: 



Catalogs Chemical and Supply 



!nstruct1ona1 Approach; 
Lab 

Lecture 



[References; 
None 



[Class Assignments: 
Participate in laboratory practice session 



IHodule Ho: 



Instructor Notes: 



Topic- 
Lab Supplies and Chemicals 



13fi _ of 16^ 



Instructor Out)fne; 



1. a. 01 



scuss lab and chemical supply catalogs. 
t'Ant'' ''''''''' ^^^'"^"^^ 



^^^^^nd quantities to 



.be 



havTpa'rJIci'oan'ttT^'-^^ ^PP^^^tus 
nave participant make up an order. 
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Nodule No: 



ERIC 



Approx. Til 
30 Min. 



Basic Laboratory Skins 



SubmoduTe TUI«: 

Chemistry Skills 



Topic- 
Standard Referencas 



Objectives: 

Upon completion of this module, the participant should be able to: 

1. List the standard references approved by the Environmental Protection 
Agency. 



Instructional Aids: 



All Standard References 



Instructional Approach: 



Lecture 



References: 

Federal Regulations, Vol. 28, No. 199, pt2. Oct. 16, 1973 



Class Assignnwnts: 
None 
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mult Titid! 






Basic Laboratory Skills 










lApprox. Time: 


Microbiology Skills 






Topic: 




1/3 hour 


Laboratory Cleanliness 





Upon completion of this module, the participant should be able to: 

1. State the proper method of cleaning a laboratory. 

2. Identify the proper schedule and reason for laboratory cleaning. 



Instructional Aids: 
Handout: Laboratory Cleanliness 



Instructional Approach: 



Lecture 
Discussion 



[References: 

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition, 



{Class Assignnicnts: 



Read handout 
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Topic- 
Laboratory Cleanliness 



Instructor Notes : 



Handout: Laboratory CleanHnesjs 
1. Include discussion of: 

a. Disinfectants 

b. Use of vacuum cleaners 

c. Cleaning tools 

1. Sponges 

2. Towels 

3. Scrubbers 

d. Cleaning and preserving 
stainless steel with 
mineral oH 

2, Include discussion of: 

a. Daily wipedowns 

b. Weekly wipedowns 

c. Major cleaning days 

d. Garbage cleanup 



Instructor Outl Ine: 



^f.^t1 TOthods of cleaning a laboratory used for 
microbiological analysis. 



Discuss cleaning schedules and rational behind 
the schedules. 
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LABORATORY CLEANLINESS 

A. Types of disinfectants 

1. 70% Ethanol 

2. Phenols i.e. 0-Syl 

3. Quatemiary ananonium coinpounds 

4. Halogen compounds 

5. Activated si aldehyde i.e. cidex 

B. Use of disinfectants 

1. Weekly 

a. Wipe c iwn all shelves removing all glassware and books 

b. Wipe down all incubators, inside and outside 

c. Wipe out inside of autoclave. 

2. Daily 

a. Wipe down tops of all counters, large pieces of equipment 

3. Immediately before testing disinfect work area 

4. Inmediately disinfect spills 

C. Sources of Contamination 

1. Dirt around lab 

2. Spilled samples or cultures 

3. Un-autoclaved bacterial garbage 

4. Chemical contamination from use of glassware for both Ch'amij.ti 
testing and Bacterial testing. 
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Module No: 


Modult Tftle* 




Basic Laboratory Skills 




Submodule Title: ^ 


lApprox. Time: 


Microbiology Skills 


1 


Topic: 


2/3 hour j 


Equipment Packaging 


j Objectives: 




Upon completion of this module, the participant should be able to: 


determine how a piece of equipment must be 
packaged and labeled for sterilization. 


2. Identify reason 


for packaging equipment. 


Instructional Aids: 




1 Handout: Equipment P.ackaging 


1 Laboratory practice 




J Instructional Approach 




Lecture 




Discussion 




Demonstration and supervised laboratory practice 



|ftefe*'ences: 

1. Standard Methods for the Examination of Water and Wastewater. 14th Editi 



on 



jClass Assignments: 
Read handout 

Complete laboratory assignment 



Module Mo: 
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Topic: 

Equipment Packaging 



Instructor Notes: 



Handout: Equipment Packaging 
1. Include explanation of: 

a. Why brown (non-bleeding 
Kraft paper is used. 

b. When aluminum foil is 
used. 



c. What a bacterial barri 
represents. 

1. In liquid 

2. In air 



Instructor Outline: 



1. Discuss and demonstrate, the choice and method 
of equipment packaging Including packaging for 
steam and hot air sterilization. 



2 

3, 



Discuss the purpose of the packaging. 

Have participant practice by packaging an article 
for sterilization. 



ERIC 



34 



Page 14< of 168 



EQUIPMENT PACKAGING 
I. Preparation 

A. All glassware and filter funnels must be thoroughly washed in non- 
toxic detergent 

1 . i.e. Al corlox 

2. Removes bacterial scum from glassware 

B. .Rinse 6-12 times in hot tap water 

1. Removes detergent residue 

2. Res.idue is harmful to bacteria 

C. Final rinse 1-3 times in distilled water 

1. Removes mineral residue from tap water 

2. Prevents water spotting 

D. Air Dry 

1. Any spot indicates dirt 

2. Rewash before using 
. Packaging 

A. Reasons for packaging 

1. Creates a bacteria barrier 

2. Allows for storage of sterile equipment 

B. Proper labeling 

1. Define contents 

2. Date to aid in equipment rotation 
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II 



B 



C. Proper package 

1. Brown Kraft paper 

2. Aluminum foil 

3. Glycine bags 

4. Misc. containers appropriate to sterilization method 
Sterilization of equipment - 2 Acceptable Methods 

A. Autoclave 

1. All rubber, metal and glassware and some plastics 

2. Normal cycle 15 min. 15 121° c. 

3. Exhaust rapidly 
Hot air steri lizing oven 
1- Dry glassware and metal objects, only 

2. Normal cycle 1 hr. at 170^ C. 

3. Allow to cool before use 

4. Package pipets in metal containers 

5. Package other equipment with aluminum foil 
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Module No: 


Module Title: 

Basic Laboratory Skills 






Submodule Title: 




lApprox. Time: 


Microbiology Skills 




2/3 hour 


Topic: 

Media and Reagent Preparation 


Objectives: 






Upon conpletion of this module, the participant should be able to: 




?• ability to prepare and dispense microbiologicals . 
2. State precautions which must be taken to insure accuracy. 

1 — , 




1 Instructional Aids: 






j Laboratory Practice 







Instructional Approach: 

Lecture 
Discussion 

Demonstration and laboratory practice 



[References : 

1. Standard Methods for the Examination of Water and Wastewater, 14th Editi 



on 



[Class Assignrnents: 

Complete laboratory assignment 
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Media and Reagent Preparation 



Instructor Notes; 



1. Emphasize: 

a. Conplete dissolution 

b. Proper heating 

c- Accurate dispensing 
d. Careful sterilization 
2. Include: 

a. Measurement 

b. Overheating 

c. Under heating 

d. Sterilization 



Instructor OutHne: 



1. Discuss and demonstrate the proper procedure 
for preparation and dispensing microbiologicals 



Describe areas of conmon error and discuss 
precautionary measures. 
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Module No: 


Module Tftle: 

Basic Laboratory Skills 




I- 


Submodule Title; 




jApprox. Time; 


Microbiology Skills 




1 1/2 hour 


Topic: 

Autoclaves & Steilizing Ovens 


1 Object Ives; 






Upon conpletfon of this module, the participant should be able to: 




' st*e'Hl?z7n'rJve:s *° '"^ "re of all autoclaves and 

„^^L'l^o^^Le^™^rsl^'^;?fi„J^^i:„"'■ ^^^^^ °' ^^^^p-"* 

1n?si:"lM,n'f:ein" '^^"•"^^'''l'' an autoclave and those sterilized 


1 Instructional Aids; 






J Handout 

1 Laboratory Practice 






1 Instructional Approach: 






Lecture 
Discussion 






References : 






1. Standard Methods for the Examination of Water and Wastewater, 14th 


Edition. 


Class Assignments: 






Read handout 






Complete laboratory assignment 
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Instructor Notes: 



Topic; 

Ot\utoc1aves and Sterilizing- Ovens 
I Instructor Outline": — ^ 



Handout: Autoclaves and 
Sterilizing Ovens 

1. Emphasize safety 



2. 
3. 
4. 



Discuss the precautions which must be taken 
when operating: 

a. An autoclave 

b. Sterilizing oven 

Describe care and cleaning procedures for 
autoclaves and sterilizing ovens. 

Describe and demonstrate the proper loading 
and use of autoclaves and sterilizing ovens. 

Describe the type of equipme^> which is 
sterilized by each of the methods discussed. 
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AUTOCLAVES AND STERILIZING OVENS 



A. Autoclave 

2. No™a, sterlMzatlon . 15 psi yielding mo c. for 15 .,n 

3. use to sterlMze ,1<,uids and „on-he,t sensitive equip«„t 

a. Most pust.cs are not autoCvaMe and sterilized .a.fact.rer 
■ I'Z'll'tt.T.^t a%r-aSarn^e^"r ^^'-^ « 

" d;"b:?cVrt™iin??j^^:?,:j„t"'"^ ""^ ^'-<' 

• .Hot air Sterilizing Oven 

VX^°:!.^lenWns-t?uSl-"^^^ us,. . 

2. Normal SterfMzatlon = 1 hour at ISQO c. 

3. Use to sterilize glass and metal only 

a. ^ Rubber and plastics will melt. 

b. Liquids „1„ evaporate and ,ro. n«d1a con^onents win destroyed 
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Module No: 


Hodul* Title: 

Basic Laboratory Skills 




Subniodule Title: 


Approx. Time: 


Microbiology Skills 




Topic: 


Ih hour 


Microscopes 


Objectives: 




Upon completion of this module, the participant should be able to: 


1. State precautions applicable to the care and use of microscopes. 

2. Identify and use a microscope to focus a speci man given the microscope, 
the speciman and appropriate reference material:. 


Instructional Aids: 




Handout: Microscopes 
Transparancy on Microscopes 
Laboratory practice 


Instructional Approach 




Lecture 
Discussion 


*• 
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References: 

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition 

2. Benson, Harold, Microbiological Applications, Wm. C. Brown Inc. . Dubuque, 
I owa , i9o/ • / 



Class As!iignnients: 
Read handout 

Complece laboratpry assignment 



Module Ho: 



Topic: 

Mi eras copes 
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Instructor Notes: 



Handout: Microscopes 

Microscope Trans -'a ran cy 
1. Include: 

a. Handling 

b. Storage 

c. Cleaning 



Instructor Outline: 



1. Discuss and demonstrate proper care of a 
microscope. 



Discuss and demonstrate the proper method of 
focusing and examining a speciman 

a Using a compound microscope 

b. Using a dissecting microscope 

D fferentlate between a compound microscope and 
a dissecting microscope by examin' the 
components of each. 
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I MICROSCOPES 
Proper Care 

Regardless of whether a microscope 1s a compound or dissecting 
microscope, they are essentially similar. All contain a controlled light 
source and a geared mechanism for adjusting the distance between the object 
and the lenses. When carrying a. microscope, always use both hands. Grap 
the arm with your right hand and use your left hand to grip the base. Carry 
the scope directly in front of you. If 1t is allowed to swing at your side, 
the microscope can easily be damaged by a collision with a door frame or 
piece of furniture. 

Cleaning the lenses must be done with great care as they can be 
easily scratched and any such mar on the highly polished surface will impure 
its efficiency. Dust on the eye pieces or objectives should only be removed 
with lens tissue, a canal's hair brush. Dust Inside the eyepiece can be 
gently blown out. Use len^ cleaner (an oil solvent) sparingly on a lens 
tissue to remove oil from eyelashes on the eyepieces or inmersion oil from 
the oil immersion lens. Quickly remove any excess lens cleaner with a dry 
lens tissue. 

When cleaning the eyepiece be sure and cover the open end with a 
tissue to keep out any dust. 

After use, care must be taken to (1) remove the sped man from the 
stage, (2) Remove all oil or other debris from stage and lens, (3) Return 
lenses to low power position, (4) Secure any electrical cords around scope, 
(5) Re-center stage (If mechanical), (6) Replace dust cover and store in 
designated cupboard. 

34^ 
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Focusing 

In focusing the dissecting microscope, simply place the speclman 
on the stage and adjust the distance with the focusing knob until the ^ 
speclman Is clearly seen. 

Focusing a compound microscope Is a bit more difficult since yoii 
have a series of objectives to work with. To focus for low power (10 x) 
examination, (1) Raise the condenser to top position and. close down diaphram 
to lower the light level to best see the speclman, (2) Swing the 16 mm. 
(10 x) lens Into position (3) Lower the lens to just above the speclman 
(B & L) or to stop position (A.O.) and focus by raising objective with fine 
adjustment knob. 

From the focused low power you :an go directly to the high dry 
lens (43 x) vyith only minor adjustment using the fine knob to bring the 
speclman Into focus. 

To move, however, to the oil Imoerslon lens (100 x) a drop of 
Immersion oil must be placed between the lens and the speclman. The lens 
is then lowered to make contact with the oil and then the tine adjustment 
knob is used to focus the speclman. 

The low power lens is primarily used to scan the slide and the 
high-dry for focusing protozoa, algae and mold. The oil immersion lens is 
used directly for stained bacteria « the Iom power and high dry do not magnify 
sufficiently even for scanning. 
Structure 

In order to best compare the differences in structures is to 
examine the following two diagrams: 



PARTS OF THE MICROSCOPE 
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PARTS OF THE DISSECTING. SCOPE 
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Module No: 


Moilult Title: 

Basic Laboratory Skills 




SMbfflOdule Title: 




ApproA. Time: 


Microbiology Skills 






Topic- 




1 hour 


Aseptic Technique 





Objectives: 



Upon completion of this module, the participant should be able to: 

1. Demonstrate aseptic technique In making transfers from bottles and other 
containers using pipets, loops* and needles and forceps. 

2. Identify reasons for aseptic technique In making transfers. 



Instructional Aids: 
Laboratory Practice 



Instructional Approach: 



Lecture 
Discussion 

Demonstration and Supervised Laboratory Prattice 



References: 



Standard Methods for the Examination of Water and Wastewater 
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Class Assignments: 
complete laboratory assignment 



,1 o 



Nodule Mo: 



Topic* 

Aseptic Technique 
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Instructor Notes: 



inftructor Outllnfl: 



1. Using: 

a. PI pets 

b. Loops 

c. Needles 

d. Forceps 



4. Include: 

a. Sample collection 

b. Sample dilution 

c. Media transfers 

d. Culture transfers 

5. Include: 

a. Weighing dry chemicals 
and blologicals 

b. Use of dirty glassware 

c. Storing and measuring 
solutes (I.e. distilled 
water) 



1. Discuss and demonstrate the proper procedures 
for making aseptic transfers from: 

a. Dilution blanks to tube<; 

b. Dlljtlon blanks to filtering funnels 

c. Tubes to tubes 

d. Other containers using forceps 

2. Discuss necessity for aseptic technlaue. 

3. Describe problems which arise when aseptic 
technique to actual laboratory procedures. 

^* prooedurer*^*^ technique to actual laboratory 



5. 



wSlf^!Inl!f?.7?*^f® P'*®'^*^^^ 0^ aseptic technique 
where applicable leads to more awareness of 
contamination In other areas. 
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Nodule Ho: 


Nodule Title: 

Basic Laboratory Skills 




Submodule Title: 


Approx. Tine: 


Microbiology Skills 




Topic: 


1/2 hour 


Microbiological Sample Collection 


Objectives: 




Upon completion of this irodule, the participant should be able to: 


1. Properly prepare sanple bottle and take a grab sample from: 


a. A spigot or tap 

b. An open body of water 


2. Identify precautions which must be taken before, during and after sampling 
to protect sample and reasons for these precautions. 


Instructional Aids: 



Handout: Microbiological Sample Collection 



Instructional Approach: 

Lecture 
Discussion 



References: 

Stamiard Methods for the Examination of Water jind Wastewater 



Class Assignments; 
Read handout 



Nodule Ho: 



I Instructor Notes: 



Topic: 

Microbiological Sample Collection 



P*9t of 



Handout: Microbiological 
Sample Collection 



Instructor Outlfnt: 



^' P^fff^be the proper method of preparing a samole 
bott e ftor the collection of mlcrSblological^ 
samples from: 

a. Chlorinated sources 

b. Unchlorijiated sources 

2. Describe areas where error Is likely to occur 
and the effect on the final result. 

^" ^J.^^^ the proper procedure for obtaining a 
bn55 ofTne?!^ ' spigot or tap and an open 

4. Discuss sanple protection and preservation. 
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MICROBIOLOGICAL SAMPLE COLLECTION 



ERIC 



I. Preparation of Sampling Equipment 
A. Sarnple bottles must be: 

1. At least 100 ml capacity with a large neck opening. 

2. Thoroughly cleaned with detergent, rinsed 6 times In hot tap 
water, rinsed finally In distilled delonlzed water, then air drlei 

3. Free from spots, scum, chips, cracks, excesslii scratches and othe 
damage on which bacteria may lodge. 

4. Closed with preferably an all glass ground cap closure (but screw 
caps can be used providing liners are free from contamination and 
provide a non-leaking seal. 

5. SteHllzed in an autoclave at 121° C. for 15 min. with Kraft paper 
or tin foil hood covering caps and necks of bottles and slip of 
paper between bottleneck and glass stopper to prevent glass stoppe 
fnom sticking. 

B. Bottles intended for use in collection of chlorinated samples must hav 
a 10% sodium thiosulfate solution added at the rate of 0.1 ml for each 
4 oz. bottle prior to sterilization and sterilized in bottle. 

C. Labels must be: 

1. Clean and unused 

2. Attached to bottle by a means not affected by water (i.e. string 
or wire.) 

D. Label markers must be: 

1. Permanent type not affected by water 

2. Able to nark on label 
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E. Sampling devices must be 1 nrking condition and properly maintained. 
Germicide must be avallabit ^.lean up spills but mus^ not come in* 
contact with sample or ai\y equipment touched by sample. 

G. Rubber gloves must fit and not be punctured. 

H. Ice chest for transporting sanplt must be; 

1. Sufficient size to acconnodatt all samples 

2. Undamaged with tight cover so cold temperature can be maintained 
inside. 

3. Filled with enough ice to quickly chill sample but little or no 
free water. 

I. Refrigerator must be set at 2 - 10^ C. and used If samp , ar« not 
examined upon immediate return to lab. 

II. Collection of Sample 

A. To take sample from spigot or tap: 

1. Find spigot with direct main connection 

2. Put on rubber gloves 

3. Flush spigot at full flow for 2 - 3 min. to clear service line 

4. If right handed, hold sample bottle near bottom with right hand and 
remove closure and paper hood with left hand (reverse if left 
handed). DO NOT LAY CLOSURE DOWN. Hold in such a way to protect 
closure and bottle from contamination. 

5. Allow slip of paper b«twem cloiure and bottle neck to fall to 
floor., 

6. Thrust bottle into flowing water and allow bottle to fill about 
3/4ths full. DO NOT RINSE, especially if bottle contains sodium 
thiosulfate to neutralize chlorine In sample. 



r\ ^ 
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7. Carefully replace closure and hood and secure. 

e. Label bottle and place on ice In ice chest for transportation to 

laboratoiry. 
To sample river, stream, lake, etc. 

1. Put . on rubber gloves'. 

2. If right handed, hold sample bottle near bottom with right hand 
and remove closure and paper hood with left hand (reverse if 
left handed). DO NOT LAY CLOSURE DOWN. Hold In such a way to 
protect closure and bottle from contamination. 

3. AlloM paper strip between and bottle to fall to ground. 

4. To fill sanple bottle 

a. Turn bottle neck opening down and plunge below surface of 
water quickly to prevent dpchlorinating agent from running 
out. 

b. Turn upward to face bottle opening Into current to avoid 
contamination of water flowing into bottle with samplers 
hand. 

c. Allow to fin to about 3/4 full. DO NOT OVERFILL especially 
If bottle contains a dechlorlnating agent. 

d. Lift quickly out of water and replace closure and hood. 
5. Label bottle and place on Ice chest for transportation to 

laboratory. 
Conmon Errors and Affect on Results 

A. No dechloHnating agent in bottle. Chlorine activity continues until 
sample tested so bacteria continue to die and coliform determination 
gives count which Is lower than actual. 

35'i 
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B. Sample not chilled when taken. Bacteria continue to multiply, so 
conform determination gives count which Is higher than actual. 

C. Bottle or closure contaminated. Extra bacteria Introduced, so 
conform determination may give count which Is higher than actual. 

D. Sunple not examined within 6 hrs. of collection. Bacteria will begin 
to die. so conform determination will give counts which are lower 
than actual. 
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Module No* 



Module Title: 

Basic Laboratory Skills 



Approx. Time: 



Sut^uodule Title: 

Microbiology Skills 



Topic: 



1/2 hour 



Microbiological Dilution Techniques 



Objectives: 

Upon completion of this module, the participant should be able to: 

1- Demonstrate the ability to aseptically prepare a serial dilution of a 
sanrple, given all necessary equipment and reference material. 

2, Identify precautions which must be taken to prevent contamination at each 
point of the dilution series. 



Instructional Aids: 
Handout: Microbifologi cal Dilution Techniques 
Laboriatory Practice 



Instructional Approach: 

Lecture 
Discussion 

Demonstration aqd laboratory practice 

*■ 

References: 

Standard Methods for the Examination of Water and Wastewater 



Class Assignnients: 

Coirplete laboratory assiorment 
Read handout 
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Nodule Ho: 
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Topic- 
Microbiological Dilution Techniques 



Instructor Notes: 



Instructor Out) ine' 



Handout: Microbiological Oilu 



1. Emphasize: 

a. Aseptic technique 

b. Precision and accuracy 



:ion Techniques 



Discuss and demonstrate the proper technique 
fo>' aseptically preparing a serial dilution for 
mi obiological analysis. 



Discuss the equipment needed for preparina 
serial dilutions. 

Discuss areas where error is most likely and 
the effect of errors on results. 
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MICROBIOLOGICAL SAMPLE DILUTION (Serial Type Dilution) 

1ml. 




0-1 "1'- 0.01ml. 0.001ml. 0.0001 n 

(10-1) (10-2) (10-3) (10-4) 

A. "se Aseptic chnique throughout Procedure 

B. Place O.i ml sample into culture tube for 0.1 ml dilution 

C. For 0.01 ml sample volume 

1. Place 1 ml sample into a 99 ml dilution blank 

2. Shake vigorously 25 times in an arc of 12" 

3. 1 ml of this 1:100 dilution represents 0.01 ml of original sample 

D. For 0.001 ml sample volume deliver 0.1 ml from 1:100 dilution into the 
culture tube. 

o 0<J 
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For 0.0001 ml sample volume 

1. Place 1 ml of the 1:100 dnution into a fresh 99 ml dilution blank. 

2. Shake vigorously 25 times in an arc of 12" 

3. 1 ml of this 1:10,000 dilution represents 0,0001 ml original sample 
volume. 

For 0.00001 ml sample volume deliver 0.1 ml from the 1:10.000 dilution 

into the culture tube. 

Precautions 

A. All volume measurement must be accurate 

B. Any measurement error will be compounded in later steps 

C. Transfer sample volumes aseptically because any contamination will be 
carried through entire process. 
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Module 



Approx. Time: 

1 hour 
Objectives : 



Module Title: 



Basic Lab Skills 



Submodule Title: 
General Skills 



EVALUATION - Part A 



Upon completion of this module, the participant should be able to correctly answer 
75% of the folloi'nng ^valuation questions. 



Evaluation Questions 

Answer the following questions by choosing the best answeV or filling in the blank 
1. Goggles are worn to 

^a. Protect the eyes 

b. Protect the hands 

c. ProtEct the lungs 

d. Protect the ."eet 

When diluting an acid with water 

^- Always add the water to the acid 

b. Mix alternately in a third beaker 

c. Always adc the acid to the water 



_d. Heat on a hot plate 



3. Broken glassware 

Can be used if you are careful 

b. Should be immediately disposed of in the proper waste can. 

^- Wrapped with electrical tape before using 



_d. Handled with tongs or asbestos gloves 
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Laboratory notebook entries should be: 

Recorded ball point pen 

^- Recorded on the day the work was done 

c. In cronological order 



• d. All of the above 
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5. Why must all containers be properly labeled? 

^a. To identify contents 

b. To nrevent accidents by misuse 

c. Both a and b 

d. Containers are not labeled 

6,. A general format for labeling reagent bottles includes: ' 

a. 

b. 

c- - 

d. 

7. A general forme. t for labeling sample bottles includes: 
di. Sample site, time and date 

b. Sample site and samplers name only 

^c. Sample type, preservation method, sampler 

^d. Both a and c 

8. What does CAP represent in sampling? 

a. Cleanliness » accuracy, preservation 

b. Caution - Animal preserve 

^c. Clean appropriate ^.-ickaging 

d. Careful and precise 

9. Grab samples are 

^a. The same as composite samples 

b- Taken at a specific time with no regard to flow rate 

^c. Representative of the sewage over a period of time 

d. Of no value in water or wastewater evaluation 



ERIC 



10. What 3 things does sample preservation retard? 



b. 



c. 



11. Identify: 

a. An erlynmeyer flask 

b. A 2 liter volumetric flask 

c. A 500 ml beaker 

d. A watch glass 

e. A gooch crucible 
12. Match 

a. Water 

b. Sulfuric acid 

^c. Calcium chloride 



1. 
2. 
3. 



CaCl. 

Na 

C 



d. Sodium 



e. Carbon 



4. HpQ 

5. H2S04 

?lsp\T[f weight"? *° ^^^""^ ' liq^^d '-^ith 

a. It decreases 

b- Nothing 



_c. It increases 

_d. It turns to a solid 



14 



Hydroscopic chemicals 

^' Pick up water from the atmosphere 

b* Are always blue in color 

Should be stored in a desicator 



d. Both a and c 
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15. What is the concentration iii the following solutions: 

a. .1 gram CaCl dissolved in 1 liter of water gives a concentration 
of mg/1 CaCl. 

b. 10 grams of peptone dissolved in 100 grams of water gives a 
conqentration percent peptone. 

16. How much actual sample does 0.1 ml- of the 1:100 dilution represent? 
a. ,1 ml 

b. .01 ml 

^c. .001 ml 

^d. .0001 ml 

17. What is an incubator used for? 

^a. Drying chemicals 

b. Storing reagents 

c. Growing bacteria 

d. Preserving samples 

e. Killing bacteria 

18. When installing an incubator, care must be taken to: 
^a. Install in a vibration free area 

Install in direct sunlight 

^- Keep a pan of dry-rite in the bottom of the incubator 

d. All of the above 

19. Weigh given object on triple beam balance (with range of 1 - 100 g), 

20. Weigh given object on an analytical balance. 



Topic; 
EVALUATION 



a. Chemical name 

b. Symbol 

c. Concentration 

d. Date prepared 
9. Prepared by 



7. 
8. 
9. 
10. 



11. 



d 

a 

b 

a. 
b. 
c. 
a. 



Biological action 
Chemical change 
Volati lity 
Erlynrneyer flask 

b. Voluretric flask 

c. Beaker 

d. Watch glass 

e. Gooch crucible 
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Part A 



Instructor Out) ine: 



Upon completion of the General Skills module thp 



11. 



f?r'm''^M°h ^t^l^P^iovide a variety of glassware 
from which the student must choose the correct 
1 terns . 



O p - 

yJ b i 
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Instructor Hotes 



12. 


a. 


4 




b. 


5 




c. 


1 




d. 


2 




e. 


3 


I 13. 


c 




14. 


d 




15. 


a. 


100 




b. 


10 


16, 


c 




17. 


c 




18. 


a 




19. 


Result shall 


20. 


Result shall 
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Topic; 

EVALUATION - Part A 



Instructor Outifne: 



19 & 20. Instructor shall provide weights 



1 
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Module No: 


Module Title: — — 

DdSi c Lab Ski lis 


Approx. Time: 


Submodule Title: " — — — 

Chemistry Skills 


1 hour 


tVMLUAl lUN - Part B 


uujeutives; ■ -~r _^ . 


Evaluation Ouestionf; 


Choose the best answer 


1. Accuracy is a measure of how close your answer is to the true answer. 


a. True 




b. False 




2. Most form of volu„«tric analysis include soto form of color r^asurer^nt. 


a- True 




b. False 




3. Precision and accuracy mean the same thing. 


a . True 




b. False 




4. All forms of volumetric analysis include a titration. 


a. True 





b. False 



. Rate in order of increasing accuracy. 

a* 250 ml erlynmeyer 

b- 250 ml volumetr^ir flask 

c. 250 ml graduated cylinder 
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6. Rate in order of increasing accuracy. 

a . 10 ml mohr pi pet 

b. 10 ml volumetric pipet 

' ^c. 10 ml beaker 

d. 10 ml graduated cylinder 

7. Volumetric flasks are calibrated to contain 
a. True 

Id. Fdlsn 

8. A 100 ml volumet-ic pipet and a 100 ml volumetric flask have the same 
accuracy and may be used interchangeable. 

a. True 

b. False 



9. A graduated cylinder may be calibrated to deliver or to contain 
a. True 



b. False 



10, 



Given the normality and volume of a solution and the volume of s^-ord 
neiitrahzing solution may be calculated. 

a. True 



b. False 



11 



Given the equivalent weight of a dissolved chemical and' the volume that 
n is dissolved in, the normality of the solution can be calculated. 

a . True 
b. False 



12. Adso»t>ance is inversely proportional transmittance. 

^a. True 

b. False 
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The concentration of a colored solution is directly proportional to: 
. a. Its transmittance 

b. Its absorbance ^ ^ 

^c. Both a and b 

^d. Neither a nor b 

Adsorbance or transmittance of a samp 1^1 s not affected by: 

a. Turbidity 

b. Diameter of sample tube 

^c. Amount of sample in tube 

d. Type of sample tube 

A standard curve is used to convert adsorbance or transmittance readi 
to concentration. 

a. True 

b. False 

A standard curve may be made on any type of graph paper. 

a. True 

b. False 

To obtain a straight line plot In colorametric analysis from a series 
of transmittance/concentration values _ oraph paper must be 

used. ■ 

^a. Log-log 

b. Semi -log 

^c. Linear 

Indicate which of the following are EPA approved standard references- 

^a. Standard Methods » 14th Edition 

^b. Methods for chemical analysis of v,astewater, EPA. 

Simplified Methods for Wastewater Analysis » WPCF 

r 7> 



_d. Simplified Methods for Water Analysis, AWWA. 



_e. ASTM Methods. Part 31 



19, 



Changes 1n Standard Methods are official only when published in the 
tederal register. 

a. True 



b. False 



20. 



fht^Ll^^ following list of equipment using the model order fonn and 
the laboratory supply catalog provided by the instructor. 

a. 400 sterile, disposable, glass, single wrapped,' 10 ml pipets 

b. 3-1000 ml class A. glass stoppered volumetric flasks 

c. 24 milk dilution blanks with screw caps and 99 ml markings 

d. 12-250 ml griffin beakers - heavy duty 

e. 5 large tip mohr pipets 



Supplier: 



Quantity 



Catalog 
Number 



Description 



Unit 
Pri ce 



Total 
Price 



Hocfule Uo: 



instructor Notes 



Answers: 
1. a 
b 
b 
a 



5. a. 
b. 



6. 



7. 
8. 
9. 
10. 
11. 
12. 

13. b 

14. c 

15. a 

16. z 

17. b 
18. 



c. 
a. 

b. 
c. 
d. 
a 
b 
a 
a 
b 
b 



1 

3 

2 

3 

4 

1 

2 



a* b, ^ e 
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Topic; 

EVALUATION - Part B 



Instructor Outline: 
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Module Mo: 



Topic; 

EVALUATION - Part B 



Instructor Notes 



1 Instructor Cutll 



20. The form shall be 

./ completed correctly with 
; respect to; 

a. Quantity 

b. Catalog number 

c. Description 

d. Price 

e. Supplier name and 
address 



ne: 



20. 



The instructor shall provide the laboratory supp 
v.atalog of his choice providing all glassware 
licted is available from that supplier. The 
instructor shall also develop answer key from 
that catalog. 
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Module No: ^, 


Module Title: 

Ddol L LaU OKI 1 IS 

Submodule Title: 


Approx. Time: 


Microbiology Skills 


H hour 


EVALUATION - Part C 


objectives: 




ufjun uuiiifj 1 c: u 1 UM ui tnib iiiuuuit;> trie paruiujpdnx, sfiouju ue dDJ8 ^0 correcuiy dnswer 
75% of the following evaluation questions: 


Evaluation Questions 

• 


Answer the following questions by choosing the best answer. 


1. What Is the major purpose of a disinfectant? 


a. To pick up dust with 


b. To lower the number of viable oraanisms on a surface. 


c. To wash glassware in 


d. To 




2, Kraft paper is 


used fc packaging equipment for hot oven sterilization. 


a. True 




b. False 




3. Only distilled water is used for preparation of microbiological growth media. 


a. True 




b. False 




4, The balance used to weigh microbiological media and reagents must: 


a. Have a 0.5 gram accuracv at a 150 gram load. 


b. Have a 


I 1 gram accuracy a 200 gram load 


c. Be an 


analytical balance 


5. An autoclave has the capability of exploding while operating* 


a. True 




b. False 
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6. An autoclave may be loaded to a maximuin of: 
^a. 100^ capacity 

b. 40% capacity 

^c. 80% capacity 

d. 30% capacity 

7. Liquids are always sterilized in a 
^a. Sterilizing oven 

b. Steam sterilizer (autoclave) 

8. Normal sterilization cycle in a sterilizing oven is 
^a. 15 FTiin. at 170° C. 

b. 1 hour at 121° C. 

c. 15 min. at 121° C. 

d. 1 hour at 170° C. 

9. .0 remove dust from a microscope lens do not use: 
a. A lens tis*' ;e 

b. A camel 's ha^r brush 

c. A clean handkerchief 

d. A quick blow of clean air 

10. Microscopes may be carried one in each hand. 
a . True 

b. False 

11. Unsterile pipets may be used in making aseptic transfers. 
a . True 

^b. False 
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12. Why 1s d sample tap flamed with a propane torch? 

^a. To incinerate the bacteria 

b. To burn off chemical contaminants 



_c. Sanple taps are not flamed 



_d. To melt plastic seals 



13. What is the dechlorinating agent used in samples collected for 
microbiological testing? 

^a. Sodium hydfox(<<e 



_b. Potassium phosphate 
c. Sodium thiosulfate 



14. 



What is the type of dilution used in microbiological sample dilution./ 

^a. Parallel 

b. Serial 



15. Identify the following parts of a rriicroscope on the microscope provided 
by the instructor. 

a. Eye piece 

b. Oil iir-nersion lens 

c. Course adjustment 

d. Stage 

e. Condenser 

f. Light source 

16. Make an aseptic transfer using the equipment provided by the instructor. 
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Module No: 



EVALUATION - Part B 



'Instructor Notiss 



Answers 

1. b 

2. b 

3. a 

4. a 

5. a 

6. c 



7. 

8. 
9. 
10. 
11. 
12, 
13. 
.4. 
15. 



b 

« 

d 

c 

b 

b 

a 

c 

b 
a. 
b. 
c. 
d. 



eye piece 
oil imnersion lens 
course adjustment 
stage 

e. condenser 

f. light source 
Performance acceptable to 



instructor 
I 



pnstructor outline: 



Upc completion of the Microbiological Skills 
jodule the instructor shall give the participani 
Evaluation Part C to complete tiLipam 



15, 



The instructor shall provide a microscope 
from which the students shall identify the 
parts given. 



16. The instructor shall provide all the necessary 
equipment for proper aseptic transfer . 



SUMMARY 





Koduk* No: 


Module Title: " - 

Manhole Safety 


Approx. Time: 
8 hours 


Submodule Title: """ 

1. Manholes 

2. Safety checklist 

3. Safety 


Overall Objectives: 

After successful completion of the course, the student will: 

2 Be lb]l ll itnliZ t^^' ^^^^"(7) common purposes for using manholes. 

3 r! ! in 1 ^ 2^ four (4) basic types of manholes. 

4* Be ab 1 to tlrr]t '"^^^ '^^^^ dangers found in manholes. 
5 Be ab e irilZ]/ °^ dangerous conditions in manholes. 

manholls ^ ^'^P"' '""^''^ equipment to be used when working in 
6. Be able to describe the principles of operation for.manhole safety equipment. 


Instriirtinn;il Aid5 ' 

Handouts #1 - Manhole Safety 

#2- Manhole Safety Checklist 

#3- Manhole Safety Manual 

#4- Personal Protective Equipment Checklist 

#5- Respiratory Protective Equipment 
Transparancy #1 
Safety Equipment 




Instructional Apprn;»rh. ■ 

Discussion 
Lecture 
Demons'- rat ion 




Refprpriros • ■ 

2: Kal^rorL^'eL^r^'^ ^-^'^-^ ^to^ Sewers. 
^* (^Handout^^a)!^ " ^ """"'"^ "'""'^ Information Digest - Iowa State Hygienic Lab 
4. Equipment Manufacturers Literature (may vary depending on type of equipment used). 


! 


Class Assignments: "~ 

1- Read handouts 



j 2. Sketch types of manholes 

3. Participate in class discussion 

4. Observe demonstration 
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Module Mo: 



Approx. Time: 

h hour 



^tedu^• Title: 

Manhole Safety Practices 



Submodule Title: 
Manholes 



Topic: 

Types of Manholes 



Objectives; 

students will Identify tde fo.r (4) basic types of manholes. 



Instructional Aids: 
(AV) Overhead transparancies 



Instructional Approach: 



Discussion 

Demonstration 

Exercise 



References. 



ll"r" °' ""^S" ^'x' Construction of San1 tary and Sto™ 



jClass Assig^n)o^ts: 

InstCjLr!" ''^ ^"^^ '^P" °f -""ol" as Illustrated by 



Module No: 

J 


Module Title: 

Manhole Safety Practices 


Sui>«)odule Title: 
nannoles 


/Vprox. Time; 

h hour 


Topic: 

Purpose of^^)les 



i St 



'"'^ '^"'^f^ '"^ ^-^^en (7) co™,on purposes fc; 



usinq 



Instructional Aids; 
Handout #1 



nstructional Approach; 

Discus SI on 



I 



References: 

SPwf^"'""" 0^=*sn and Constructi 



on of Sanitary and Storm 



Class Assignncnts; 
Read handout 
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Module No: 


Module Title: 

Manhole Safety Practices 




Sybmodule Ti 


Approx. riffle: 


Manholes 


1 hour 


Topic: 

Common Dangers Found in Manholes 


Objectives: 






Instructional Aids; 




Handout 




Instructional Approach: 



Discussion 
Exercise 



Reference' : 

WPCF Manual of Practice #1 (Safety). Manual of Practice #9 liPsian ;.nH 
Construction of Sanitary and S to m Sewers. ^^^^^'^^ Design and 

a 

Manual of Wastev jter Operations - Texas 



Class Assignncnts: 

1. Read handout 

2. Participate in class discussion 

O 
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MANHOLE SAFETY - Handout #1 
A. Pi'rpose of manholes 

1. Change in direction of sewer lines 

2. Change in grade of sewer lines 

3. Inspection and cleaning access to pipes 

4. Ventilation of sewers 

5. In treatment plant they may be used for access tn underground tanks, 
punp stations, wet wells and tunnels. 

6. Where two or more sewers connect 

7. Where unequal size lines join 

B. Types of manholes 

1. Standard - 5 feet deep or more, most common 

2. Siiallow - less than 5 feet deep 

3. u,-op - Where difference in invert elevations is greater than 1.5 feet 

4. Pressure - Where high flow level exists, cover is gasketed and boHed 

C. CoKinon dangers found in Manholes 

1, Heavy covers - typical street cover weighs 160 pounds, use proper 
lifting technique, 

2, Locsa or corroded step-, in manhole 

3, Surges in flow of sewage - if -possible divert upstream flow 
temporarily ' ■ " ^ 

4, Oxygen deficiency - very Common • . 

5, Explosive gases ■ methane, gasoline ' 

6, Toxic gases - Hydrogen sulfide 
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Causes of dangerous conditions cont. 

1. Low flow velocity - poor design 

2. Low flow velocity - stoppage in line low flow velocity can allow the 
sewage to become septic with the formation of H2S, CH4 and other 
gases as a result, also can lead to oxygen deficiency as result of 
oxygen demand of sewage. If possible uvoid cleaning lines upstream 
from the manhole you are working n - when unplugged, large flow 
surge is possible. 

3. Poor ventilation - solid manhole covers, long sewer runs (over 400') 
between manholes blocked lines, also undersized lines which flow 
full causing sewer to flow full, can all lead to poor ventilation 

of lines and manholes. Solid covers are preferred because they 
will not admit runoff from rain etc. Also less danger from vandals 
throwing debris into holes. 

4. Toxic gases - toxic gases other than the ones normally expected 
(H2S, CH4 etc.) may occur. CO will be primarily from exhaust of 
combustion process, CO2 in excess of normal valves may bo 
encountered. C12 from prechlorination or wash down after a Cl2 
leak. Also, industrial processes may discharge wastes which can 
produce gases other than the typ^s normally encountered in 
manholes. Banner of CO buildup from using engine driven blowerT 
with suction lines placed downwind of exhaust. 



/' 



Hot weather can greatly accelerate the bacterial action which can 
produce septic sewage and the formation of related gases. Also hot 
weather can cause the sewage to release gases nonnally dissolved in 
the liquid at cooler temperatures. Dissolved O2 in sewage will drop 
1n warm weather thus leading to move rapid putrification of sewage 
and greater tendency for septicity. 

Explo<:ive gases - CH4 (methane) may occur if the sewage is septic 
and in an advanced anaerobic condition. 



Module No: 



Module Title: 

Manhole S.afety Practices 



Approx. Time: 



Submodule Title: 
Safety Practices 



Topic: 



2 Hours 



Safety Checklist 



Objectives: 




fety manual the student will be able to 
s. 



Instructional Aids: 

Handout #2 - Manhole Safety Checklist 

Handout #3 - Manhole Safety Manual 

Handout #4 - Personal Protective Equipment Checklist 

Handout #5 - Respiratory Protective Equipment 



Instructional Approach: 
Discussion - Lecture 



Manhole Safety - A working rianual and informa:ion 
Iowa State Hygenic Lab 



Class Assignments; 
Read handout 

Participate in discussion 



References ; 



ERIC 




Page 1 of 1 



MANHOLE SAFETY CHECKLIST - Handout #2 



1. 


Supervision - Buddy System 




2. 


Traffic control - cones, barricades 




3. 


Blower - 200 cfm - 30 a1r changes/hour 




4. 


Hazardous locations - Unit fll 




5. 


Gas tests 




6. 


Personal protection - see handout on equipment 




7. 


Safety harness - manhole, parachute, write 9/16" 


1 i nes 


8. 


Ladder - narrow OSHA 


••• 


9. 


Electrical - ground fault interrupters explosion 


proof 


10. 


Tools & work - non sparking 




11. 


Physical agents - noise, heat, light 




12. 


Fire protection - extinguishers 




13. 


Personal hygiene 




14. 


Medic<>l - doctors, hospital 




15. 


Housekeeping - cleanup, inspection 




16. 


Fiiiu checks - supervisor - training for crew 




17. 


Accident reports - OSHA 





•1 



387 



Page 1 of 14 



MANHOLE SAFETY - Handout #3 

1. Supervision - Budcly 

An attendant(s) should, without exception, be on the surface or outs"ide 
when a manhole, vessel, or chamber is entered. During the workman's 
residence, the man outside should keep the worker in view and/or in 
continual communication. Where conditions indicate that the man inside 
should use a lifeline, the other shall be on that rope at all times. 
Facilities to withdraw the worker shall also be provided. Other 
available workers and winches as examples. 

2. Traffic Control 

This refers to Lhe necessary warning si;-ials. barricades (striped), 
cones holeguarding, fluorescent ~, needed gear and procedures for 
traffic and work control. These items are referenced, but not enlarged 
xupon in this report. "NO SMOKING" signs and the practice of not smoking 
may be required. 

3. Blower 

A. One blower for each hole should normally be used for every entry. 
This may include some locations more shallow than five feet. It 
should include locations five to ten feet in depth. For holes 
deeper than ten fept, it should be used with tests; see paragraphs 
4 and 5 of this report. The use of a blower is indicated for brief 
entries and holes where no sewage or material with oxygen demand is 
present. Some entries are made more appropriately with a self- 
contained or supplied air system. 
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CLOSING RIGHT LANE 
(Courtesy Sdn Dieqo Chapter, American P'jblic '.-'ork': A: ■ociatioii) 
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CLOSI^JG HALF-ROAOWAY 
(Courtesy San Oiego Ciicipter, Amc^ictin Public Works AssocirUion] 






CLOSING LEFT LANE 
(Courtesy of San Diego Chapter, American Public Works Associ rTtion ) 




WORK BErONU INTERSECTION 
(Courtesy of San Diego Chapter, A.rierican Public Works Association) 



^/ / /■ 

/ 




/ 



WORK AH LA 



WORK AREA IN CENTER OF ROAD 
(Courtesy of San Diego Chapter, Americdn Public Works Asf.ocfu t ion ) 
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■ FLAGMAN CONTROL 
(Tnurtesy San [)ieno Chapt^^r, Anieri(;d,n' Publ 1c Works Association) 
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B. The blower should -.porate continuously during work, providing 30 
changes of air per hour for the effective voIuto entered (see 
airflow paragraph A n.inimun; of 12 changes of air should occur 
before entry. Where extensive amounts of stagnant organic matter, 
for example, sewago is exposed, hydrogen sulfide and other tests 
should be made to be sure that a safe atmosphere exists. Gas can. 
Tn some cases, be yi'ven off at a rate that the usual ventilation 
is not adequate. 

C. The direction of airflow should be noted. This can be visualized 
by a puff of powder, for example, starch or talc, or a chemically 
generated smoke. A fire generated smoke may be a serious risk. 
Changes. in airflow during the course of work must be noted. 

1. If air moves into the confinement, this may assist ventilation. 

2. If air is stagnant, air contamination accumulates and oxygen 
may be depleted. 

3. If air is moving out of the confinement, impurities may be 
brought from other sections of the sewer. It is important to 
place the blower discharge where it will be effective. Adequate 
capacity is also required." 

-D. Keep exhaust funes out of the blower intake. Though this is an 

obvious hazard, the condition has been observed, and must therefore 
be consciously considered. 
• Hazardous Locations 

The ones listed require precautions in addition to the blower and 
supervision. A minimum of explosibi 1 ity . oxygen, and normally hydrogen 
sulfide, should be made in the following; 



Pago of 

A. All sewers and manholes more than 10 feet deep. 

B. Any tightly covered pit, tank or valve chamber, regardless of depth 
(solid covers). 

C. Deep tanks, sludge digestion tanks, and puTip suction wells. 

D. All large trunk sewers. 

F. Sewers located in the vicinity of gas mains or gasoline storage tanks. 

F. Sewers from industrial areas. 

G. Sewers on flat grades or constrictions where solids Tnay settle and 
decompose. \ 

H- Sewers with manholes over 300 feet apart. 
5. Gas Tests 

Use an instrument that works, and for which the calibration is verified. 
Both field and laboratory tests should be made an test instruments 

to insure proper operation. This includes that they are free of leaks, 
. have the proper flow rate, and give the correct reading. Sone of these 
tests (e.g. leak test) should be inade frequently in the field. Other 
tests may have to be made in the shop, office, or in a laboratory. 
Verification of a few points of operation may be adequate. Test 
contaminated air solutions can now be purchased from suppliers, or 
prepared in municipal laboratories or consultant'- laboratories. Refer 
to the supplier's manual for information. References list some suppliers 
of these devices, most of which are already distributed in Iowa by a 
safety equipment supplier. Several vapors or gases that may be 
encountered can be tested. The "pilot" ones are . listed below for usual 
tests, though others may be present. Long probes or tubes for sampling 
are desirable so that tests can be made before entry, perhaps thr.,ugh 

o o ' • 
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the holes in- the cover. Note the airflow into or out of the manhole. 

If it is necessary to have a man enter the chamber to test, a safety 

harness (see Item 7 this report) shall be mandatory. 

No OSHA reference i? given to directly require tests of sewers to be 
made, but after an accident you will (we understand) be required to show 
proof that these had been made. A need for such measurements is 
ill'jbtrated in a series .of accidents and standards (including :he 1st 
edition of this f^port) in most cases documented before the OSHA law. 

Get out of the sewer if you feel dizzy, sleepy, nauseated, if ' 
it becomes hard to breath, or if water starts rising. 
A. Explosibi li ty 

The combustible gas indicator to measure "explosibi 1 i ty" should 
provide a first test. It should be a reliable model, zeroed in the 
field before using insensitive to high humidity, and verified for 
proper readout occasionally with a "standard" gas. 

The usual model reads from 0 to 100 percent of the Lower 
Explosive Limit (LEL) to detect methane and gasoline, etc. at 
explosive levels. New models should be considered that read full- 
scale. 0 to 1,000 parts per million (ppm) (12,000 ppm is LEL of 
toluol) sensitive scale provide important information on many 
materials at their toxic levels. OSHA inspectors are using this 
instrumentation with sensitive scales. (Communications not 
referenced). Mine type lamp detectors have not found favor in 
sewage works. / 
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B. Oxygen 

18% minimum oxyyen is necessary before entry. Since oxygen is both 
absorbed by the biological demand (BOD) and displaced by other gases 
(e.g. carbon dioxide and methane) this check should be routine. In 
low oxygen » flammable gases will not properly register as combustible 
on indicators. 

Instruments should be chosen for long-term reliability. Some 
sensor cells must be recondition,id several times per year, may be 
expensive, and variable. The cell should NOT foul on hydrogen 
sulfide; a common gas in sewage problems and a correnon f:.iling of 
several types of cells. 
C. Hydrogen Sulfide 

Hydrogen Sulfide should be suspected and tested at EVERY location 

where sewage or organic matter is present and subject to bacterial . 

action. It is usually prevalent where sewage has been stagnant 

even a short time. 

As it has an anesthetic effect on the ability to small, it seems . 
odorless - or becomes so. It has been observed to generate rapidly 
enough that blowers do not completely handle it- Rechecks should 
be made frequently during work, where indicated. 

1,000 to 2,000 ppm results in unconsciousi:ess with early 
cessation of respiration and death in a relatively few minutes. 
Five hundred to 700 ppm results in loss of consciousness and possibly 
death in 30 minutes to one hour. Some irritation was repor^ted as 
low as 10 ppm. 

n o 
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A wide "ange of instrumentation is available to test the H2S from 
the classical chemistry laboratory paper soaked in lead acetate, 
through detector tubes and modem continuous detectors. A fixed 
rate of airflow over the detector is required for precise 
measurement. The automatic devices/Jre recommended for use in some 
plant operations. Operation of the sensing devices should be 
verified frequently. Leaks, incorrect flow rates (even reverse 
flow) and other difficulties have been observed with various models. 
0. Sewer Gas 

Is a general terra describing a wide range of possible mixtures. 
On-site control can often be made by testing of the previously 
mentioned gases as "pilot" gases. These additional constituents 
may sometimes complicate the problem, or give difficulty independently. 

1. Carbon Dioxide - CO2* TLV = 5,000 ppm 

This gas has been found in manholes; with and without sewage, 
with and without an oxygen deficiency. It increases the 
respiration rate and gives an oppressive feeling. 

2. Carbon Monoxide - CO, TLV = 50 ppm"^ 

The usual source is from motor exhausts either from the blower 
air or from a remote area. Tests shoQld be made where indicated 
and often simply as a good precaution. 

Instrumentation is typically by detector tubes or 
instrumentation including some sophisticated types. The OSHA 
teams normally, we understand, have applied detector tubes, or 
hand-held instruments such as hopcolite or newer detector devices. 
Calibration gases are now available to verify the measurement. 

33d 
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This gas standard is recommended in addition to battery, leak. 
flow» and other tests. 
3. Other sewer gases 

A host of other gases may be found in sewage, either as a "product 
of putrefaction or in specific areas of a plant from auxiliary 
treatment such as disinfection by chlorine or deodorizing by 
ozone. Innunerablff gases may be present, which are not listed 
here, but would be ideally controlled by good ventilation and 
"pilot" test of the appropriate major constituents. 

Test devices vary widely from dete .tor tubes, field direct 
reading, to sophisticated continuous n^easuring instruments. The 
choice depends on.^he characteristics of the gas, the need to 
test repetitively, calibration requirements, etc. 
Ammonia, NH3 - TLV = 50 ppm 

Methane, CH4 - Simple asphyxiant, no TLV, 18^ O2 minimum 
explosive. 

Organic Acids e.g. Acetic Acid - TLV = 10 pprn] 
Phosphine - TLV = 0.3 ppm 
Chlorine - TLV = 1.0 ppm 
Ozone - TLV =■ 0.3 ppm . 
Nitrogen Dioxide - TLV = 5 ppm Ceiling 
E. Industrial 

A wide range of materials including gases may be emitted from 
industrial processes. Their source and nature should be traced 
for a good base on which to resolve the problem. Toxic, explosive, 
radioactive materials are examples. The examples listed do have a 

■luO 
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volatile component and have been observed in Iowa. The cyanide was 
from plating wastes, the gasoline was from a service station leak. 
Hydrogen cyanide - TLV = 10 ppm (is skin absorbable) 
Gasoline - TLV = Approximately 500 ppm. This is an explosive mixture 
for which specific components (e.g. tetraethyl lead and aromatics) 
may lower the TLV significantly. 
6. Personal Protection 

Personal protective devices are "personal" inasmuch as chey must fit 
specifically the individual that wears the device(s). Especially check 
fit to individual, proper choice (gases are NOT filtered by dust 
cartridges); do several items work when worn together, or do they fall 
off. Full-face self-contained supplied air respirators may be considered. 

Through the OSHA philosophy correctly expects engineering design to 
correct problems in work areas, some need for protective gear will always 
be required for field operations. Safety glasses and other items will 
be needed supplement for a long time. 

A. Hard hats must be usable in tight places. 

B. Hearing protection, earmuffs (No soiled material into the ear) 

C. Safety glasses, and face protection 

0. Supplied air (preferably), or respirator. A respirator will not 
function in low oxygen, must be chosen for the right contaminant. 

E. Safety belts, lifelines and lanyards. 

F. Clothing, boots, gloves, etc. Fluorescent vests - attendants should 
be visible to all traffic at all times. 
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G. This list Is Indicative; Individual conditions may require an 
appropriate choice of gear. 

H. Lasers used only by trained workers (red color usual). 
7-. Safety Harness. Rope, Attendant 

The safety harness and rope should be worn in the locations listed as 
hazardous. An attendant should be present even in the areas not 
listed, as pits less than 10 feet deep. A spare rope and harness should, 
be available. Spare manpower and means of recovery should be provided. 

8. Ladder 

Adequate means of safe and rapid entrance and exit (egress) is needed- 
Ladders, whether permanent or portable should meet current spefcifi cat ions 
for the appropriate application. 

9. Electrical 

The presence of moisture in sewers and many plant processes makes good' 
electrical practice a necessity. Proper grounding and bonding of the 
equipment precludes most of the chance for the worker to become a part 
of the circuit. The new generation of "ground fault interruptors" have 
an immediate wide application for this type of work. Solvents may be 
a problem. 

Where vessels are entered usually within treatmer.t and process 
plants, a lockout procedure is required to stop powered equipment. 

"Explosion proof" equipment, usually Class 1. Division 1 is 
required for lights and power gear in certain locations.. 

Where power lines are encountered, buried or overhead, the electrical 
power company should provide the appropriate supervision and workers. 
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10. Tools and Work 

Work carried out in a confined space may cause fures or other conditions 
to change with time so that an awareness of the situation should be 
continuing throughout the job. Observed cases include the release of 
gases when a quiescent material was agitated, and the release of fumes 
when welding. Other hot processes are a problem source. 

The new generation of "Ground Fault Circuit Interrupters" for 
personnel protection provides a new tool for safety in the typical sewer 
environment when power tools are used. 

A. Need spark-resistant hand tools where an explosive level is 
probable. 

B. Power tools may need to be Cldss 1, Division 1 or they may produce 
sparks to ignite fumes during use, regardless of electrical design. 
Consider the conditions involved in each piob^'em situation. 

C. Welding, cutting, brazing, soldering, heating. This may be an 
electrical hazard directly. Fumes from the metals used for the 
prncdss may involve fluorides, as well as metals. Plating materials 
include lead, zinc, cadmium and others. Heated plastics, especially 
when scorched, release a host of fumes and should be avoided. A 
smell may be too much though odor may be a practical field test ■ 
since laboratory grade evaluation is difficult and time consuming. 
These coatings may bum. 

D. Solvents should ideally be swept out of sewer areas by the blower 
air. These should be reviewed for toxicity in the TLV tables, fire, 
and decomposition products. 
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11. Physical Agents 

Several areas require cormient, other agents may be a problem in special 
cases. 

A. Noise is a problem if you have to shout to be heard by a fellow 

workman who is standir^ next to you. Measurements would be expected 
tc confirm that noise from most jackhammers and large power drills 
is excessive for any but brief exposure. Personal protection would 
be indicated on all jobs of a tefnporary nature. Earmuffs would be 
suitable, hygiene problems make ear plugs undesirable on many jobs 
involving sewage. 

8. Light should be adequate, without excess glare, and not be a fire 
hazard. The current application of lasers to construction 
alignment, etc., requires several cautions so the operator doesn't 
look directly at the light source. Some of the construction lasers 
are limited in power and type, but require good work practices. 
C. Heat stress poses limits wh.ch can be read by instruments that 
measure a composite of temperature, humidity, radiant heat and 
. airflow simultaneously (Wet Bulb. Globe femperature) . 

12. Fire Protection 
The ma;n object to handle materials and work so that a fire does not 

■ ignite, should be followed up by knowing in advance the action to 
procure assistance from the fire department. Special problems affecting 
the fire fighting effort should also be considered in advance. 

13. Personal Hygiene 

. Wash hands thoroughly before eating. This should be practiced regularly. 
Packing food in plastic bags in lunch boxes can be easily done to meet 
good practice. 
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Hand to mouth contact can also be made or avoided by the way a 
cigarette (if used) is handled. The simple, unconscious habit of 
touching one's lips, a nearly universal habit (look aro.snd in any 
friendly group), is most undesirable. These actions may be supervised, 
but are largely an action that has to be changed by the worker. 

Sanitary facilities should be available. Including the portable 
outhouse, if necessary. 

This area should be extended after work by -omplete changes of 
clothes and a shower (include hair). 
Potable water should be available. 
14 r'adical 

Several areas are specified by OSHA. Good practice should provide 
continued maintenance of the capabilities needed. 

A. First aid training and equipment for a relatively serious accident 
should be available immediately to every worker in the field as well 
as at the plant. This is well defined by OSHA regulations, but 
competent follow-up is indicated. 

B. Physician and hospital access is a self-evident requirement for both 
field and plant workers. These are also d&fined by the OSHA 

- regulation, and should be followed systematically. 

C. Immunization and the physical condition of the worker are only two of 
several additional areas where a physician should be consulted for 
an adequate medical program." Tetanus imnunization is one of the 
obvious shots to be given. Several others may be considered, 
especially in areas where special problems may exist. These actions 
should be taken before accidents happen. 
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^ Physical examinations should also be carried out under the direction 

of a physician. 

Both of the above areas may be difficult to administer where the 
worker population involved is transient, and may not be fastidious. 
The problem of follow-up does, however, remain. 

15. Housekeeping 

Good housekeeping correlates with good safety records according to the 
consensus of most safety inspectors with whom we have had contact. 

16. Final Checks 

Supervision and workmen that make the "final check" of an installation 
need an extra bit of caution. Several of the SHL field studies involving 
a sewer accident were partially described as: 
"He just went down for a last look" 

"They went down to get blueprints left at the end of work" 
It is reconmended that supervision use the checklist provided in actual 
cases. Follow-up on detail through references can be made where 
indlcateci. 

17. Accident Reports 

When an accident has occurred (in spite of prior efforts) the first 
action is to provide for the victim, or patient. Follow-up is needed 
to provide information to prevent future accidents, hopefully learning 
from past mistakes. Legal and other records are also required. OSHA 
and lOSHA have provided avenues for such reporting. 

All fatalities, major accidents, and report forms should be 
communicated to: 
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Commissioner of Labor 

State Bureau of Labor 

State Office & Laboratory Bldg. 

East 7th & Court Streets 

Des Moines, Iowa 50310 

Phone: 515-281-3606 
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Module No: 


Module Title: 

Manhole Safety Practices 




Submodule Title: 


Approx. Tire: 


Safety Practices ^. 




Topic: o 




Safety Equipment ^ _ 


Objectives: 




The student shall be able to identify, describe principles of operation and , 
operate properly manhole safety equipment. 


a. Safety harness 

b. Self-contained breathing apparatus 

c. Oxygen deficiency test meter 

d. Coirfcustible gas test meters 

e. Toxic gas test meters 

• f. Detector tube test kits 


Instructional Aids: 




Safety equipment 





Ins tructional Approach; 

Discussion 
Demonstration 



References 



Man 



ufaeCurer's litPi-atu 



re 



Class Assignments; 



Observe demonstration 
Parti ci pate i n di s cuss i on 
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PERSONAL PROTECTIVE EQUIPMENT CHECKLIST - Handout #4 

1. Safety toe shoes 

2. Safety toe hip boots or chest waders 

3. Safety hat (hard-hat) 

4. Eye protection (glasses, goggles, shields, etc.) 

5. Hearing protection (over the ear, muff type) 

THE ABOVE ITEMS MUST BE OSHA APPROVED ' 

Other suggested equipment for each collection system worker: 

t 

6. Raincoat - heavy rubber or rain-suit 

7. .'Rubber gloves - short & long styles 

8. Extra uniform or clothes 



/ 
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RESPIRATORY PROTECTIVE EQUIPMENT - Handout ifS 
I. Human NeedS: and atmosphere facts 

A. Norroal air contains 20.9% oxygen at sea level. 

B. O^Oi'gen content of air decreases as altitude increases. 

C. 19. 5X ojy^gen Is minimum needed to support human life. 

D. The following items will directly effect the amount of air neede. 
by man. 

1. The degree of physical activity 

2. Physical condition 

3. Emotional conditions 

II. Respiratory Protective Equipment 
A. Cannister type respirators 

1. Use can containing filter or chemical to absorb contaminants 
the atmosphere. 

2. Noc -uita^le for oxygen deficient atmospheres as they db not 
oxygen to. users air supply. 

3. Each class or type of cannister is only suitable for specific 
types of contaminants. 

4. Cannister type respirators are not recorimended for use in 
* manhole 

B. Compressed Air breathing apparatus 

1. Self-contained breathing apparatus - user wears air supply tar 
on his person. Air supply can vary from as low as 5 minutes u 
to 45 minutes. Large tanks may be too heavy and bulky in manh 
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2. Supplied air breathing system - similar to SCBA except large 
supply tanks (1 to 6 hours supply) are used at remote location, 
and user 1s connected by air line. Escape bottles (5 to 10 
minute supply) should be carried on the person in case main supply 
line is cut or main supply runs out. 

3. General information (applies to both systems). Breathing 
apparatus will provide only respiratory protection and 
protection for facial areas covered by supply mask. It is 

best to select a breathing apparatus which will completely cover' 
mouth, nose, and eyes. Deflectors should be mounted in the nose 
area of the mask to prevent fogging. Persons who wear eyeglasses 
should have lenses mounted in the mask to prevent leakage around 
the bows of the glasses. Also facial hair beards, long side 
burns and very long hair should not be worn by persons using 
breathing apparatus as leakage may occur, 
i. Service life of compressed air cylinders may vary from 
manufacturers ratings due to following factors: 

a. Physical and emotional condition of user. 

b. Pressure in cylinder at start of use. 

c. Training and experience user has had with equipment. j 

d. Presence of CO2 (carbon dioxide) in air supply at levels 
greater than 0.4^. 

e. Atmospheric pressure, as pressure increases, duration 
decreases . 

f. ^'^Condition of apparatus. 
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Module No: 


Module Title: 

ndnno 10 odte ry 




Submodule Title: 


Approx. Time: 




1 hour ^ 


EVALUATION - Knowledge Skills^- 


Objectives: 


• 


The students will 
written test. 


answer at least 7 or 8 questions with complete accuracy on the 


1. List 5 of the 


0 

seven comnon purposes for using manholes. 


a. 




b, 


c. 


d. 


e. 


2. Sketch or describe the four common types of manholes. 


a, 

i 


b. 


c. 


d. 


\ 

\ 

\ 

\ 




\ 

\ 

\ 




\ 
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3. List the six common dangers found in manholes. 

a. . 

b. 

c. 

d. 

e. 

f. 

4. Waist belt safety harnesses are acceptable for use in manholes. 

a. True 

b. False 

5. MESA and OSHA approval are required for most safety equipment used in 
manholes. 

a. True 

False 

Circle the best an5wer(s) 

* 

6. The use of blowers to ventilate manholes can be dangerous because 
\ a. They operate at high temperatures. 

They create excessive noise. 

c. Carbon monoxide may be introduced into the manhole- 

d. The blower may not have a high enough air delivery capacity. 

7. Cannister type respirators are not acceptable in oxygen deficient manholes 
because 

a< They don't contain enough breathing air. 

b. They do not add oxygen to the breathing air. 

c. There is a danger of explosion when using them. 

d. They are only made for chlorine. 



8. The most useful type of breathing apparatus for use in manholes Is 

a. Canm'ster type respirator 

b. Self-contained breathing apparatus 

c. Air-line breathing apparatus 
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Module No: 



Module Title: 



Submodule Title: 



Approx. Time; 



EVALUATION 



Practical Skills 



Objectives: 



The student shall be able to demonstrate the following skills, to the satisfaction 
of the instructor. The equipment will be provided by the instructor. 

1. Put on a safety harness, and show proper hookup and use of safety lines. 

2. Put on, use, take off, and clean up a self-contained breathing apparatus. 

3. Set up, calibrate, use. and interpret readings of the following test Instruments. 

a. Oxygen test meter ' 

b. Combustible gas meter 

c. Toxic gas meter 

d. Detector tube ki t 
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III. MEASUREMENT 



A. Design 

Four types of measurement exist which-are incorporated 
into the water/wastewater program at Kirkwood: (1) Course 
effectiveness; (2) Instructor effectiveness; (3) Student skills 
performance; and (4) Post-graduate job performance. 

The effectiveness of courses and instructors in the water/ 
wastewater program are still in their infancy. The method of 
evaluating course effectiveness is done through a campus-wide 
computer scored evaluation system called "SPOT". Course evalua- 
tion IS generally done when students complete the requirements 
of their program at Kirkwood. "SPOT" course evaluation fits 
into the program goals well, because of Kirkwood Community 
College's commitment to competency-based education. 

The nature of the competency-based curriculum has provided 
a natural means of evaluation of student perf omance . Some 
courses do not have a criterion level of 90% efficiency, but the 
program generally maintains at least a 85% criterion performance 
levels. Module revisions are still being made. 

Two methods of determining student skills levels have 
been developed: (1) Entry skills tests proved by the instructor 
for basic math skills essential for success in the water/waste- 
water program; and (2) Instructor referral of student to "PAD" 
for reading and math skills deficiences and specific terminology 
and concepts development. "PAD" is a college wide reading and 
math development center which provides individualized testing, 
tutoring and remedial services to all students of Kirkwood. 

Last year the Water/Wastewater Technology program was 
able to place 100% of their graduates. The Water/Wastewater 
Department at Kirkwood tends to be one of the first places plant 
administrators contact when job vacancies occur. Specific means 
of evaluating graduate job performance is still in the revision 
stage of development. 

B. Development 

The four methods of measurement being used in the program 
were developed by instructional staff of the Water/Wastewater 
Tec^inology Department or developed by Kirkwood evaluation staff 
and Water/Wastewater Technology staff jointly (i.e. "SPOT" and 
"PAD") for the water/wastewater program. Much of the evaluation 
instruments are still at the revision/field testing stage and 
require additional modifications and additions. The modules 
are requiring most of the revisions and additions being made. 
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Post-graduate follow-up is the area presently boing developed. 
Copies of "PAD" and "SPOT" evaluations and remeaial services 
are located at the end of this report. 

C. Evaluation 

The methods used to measure the competency levels of 
students, instructors, courses and programs were chosen with 
specific purposes identified. Personnel employed at Kirkwood 
in the evaluation division have given input and guidance throughout 
the development of this program in their area of expertise. 

This project has been hampered by several factors which 
have caused the goals set to be somewhat ambitious for the time 
and personnel available. Most goals were achieved, but to 
varying degrees of completion. Time limitations were the largest 
single thwarting factor. But other factors delayed the develop- 
mental process: (1) The necessity of replacing a curriculum 
developer at the end of May. 1977; (2) The very nature of the 
evaluation hampered the availability of results and completion 
of evaluation instruments; and (3) The difficulty for instructors 
to find time for this project beyond their everyday teaching 
loads . 
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Evalu?tion forms used in the revision of competency based 
modules. 
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Research Dept. 



Dear Student, 



rixrxwooa. On the following page are twen<-v-f i xr« /-^^tv ^ 7 ^ ^ 

third space from the wr.i-H tf ,,r^\r^ , ^ ^^^^ second or 

of words? or i? you feeT ihaJ thev t^L^^^'^^'f'- "^^^^^^^^^ ^ Pair 
the "X" Should plfc^d in the'^^^LdL^spac^'^ 

your tirst, but honest impression that is important. 
Thank you for your cooperation. 
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MKrvwouu COMMUNITY COLLEGE 



~ z,:;;,::;: • ' - ^ 

<-m,M.m,. 1).1„„ „„ . ,„ ,„ „ '™ ' """"" y,„„ „„„.„|„„, 

V ..,.on.»c. o, u coj ' : ;;'*,:"" ' ■" « « • »■„„ 

«'~Z:^:"C:::zi"'':r ■ 



•■■ „b:eo.ivo. e.pl,,„,, instructor 

Objective. cl.ar.a„a underst^aable 

2.. Oi., cour.o „„te„t cover course objectives. | 
course ci,t-.cuit. appropriate .or ,our .,c.,ro^a, 

Were course learning activities relevant H 

relevant and worthwhile? 

■^.4 Were textbook and/nr ,n, 

^ ^'"^^ "^"^"^ -terxals underst.andableV 
^-5 were fi^s and other aud.o-visuals appropriate t ^ J 

2.6 was the course int 

course interesting to you? 

•3.1 Uid the .nstr^zction help you learn ^h 

^ learn the course objectives? 
J. 2 Did the films and/or other . ^■ 

course objectives? ^udao-vxsuals help you learn the | 

-3 wore assignments and activities related to th ' 
4 Did H "^"^^^ objectivesl^ 

— ^ctiv.ties ta^en .ro. course 
^ Old course tests adequately cover .hat .as learned? 
3 were test results ,uic.ly returned to you? 

' l^'.Jtoo'd? ts and grading procedures clearly 
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PROGRAM 



discouraging 
beneficial 
rigid 
creative 
enjoyable 
unfair 
hard 
lively 
dull 

understandable 
costly 
tense 
organized _ 
monotonous 
rewarding 
lenient _ 
fast-moving _ 
irrelevant _ 

unpleasant 

simple 

boring 

good 

unfulfilling 

dispensable 

worthwhile 



inspiring 

unhelpful 

flexible 
restrictive 
unpleasurable 
fair 



easy 

sluggish 

interesting 

confusing 

_ inexpensive 
_ relaxed 
_ chaotic 
_ stimulating 

frustrating 

strict 

tedious 

relevant 

pleasant 

f 

difficult 

challenging 

bad 

self-satisf ying 

essential 

valueless 
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couRs i:: survey 

Dear Student, 

oducatLrtf iJ^^i^ help in our effort to provide the highest quality of • 
an^^Uvsif nf ^h ^^^^^^^^y ColJccje. We would like to determine through 

one emolov rL^ll''''^ situation what niethod of instruction is the bes? 
of ii^trnrHnA" I we have come to you for information. "Method 

mlnier or wav in wM.r /^'^J '° ^ ^^^"^ ^^"9^^' ^ut rather to the 
!?Jii£t--L Of wax in which it is being taught. Please try to be as honest i., 

you in answering those questions. Your cooperation will be instru- 

mental in aiding us to maximize the quality of instruction at Ki^KwooS. 

Thank you for your help. 



DIRECTIONS 

i. Please use a SOFT («2) pencil 



2. 



wrrr?^^n I "^"^ °^ '^"^"'^^ ^^^^t- Instead of your name, 

J"^^ provided for name, the name of your program of 

study. For example, Auto Collision, Medical Assistant, Itc 

^* the indicated place on the answer sheet, the name o f your 

instructor and the name of your class. 

!nswer''shee?"^^*'^°" ^""^ remember to move horizontally across the 



^* individuar^^°'^ °^ instruction used in this class I am treated as an 

A. True, all of the time 

B. True, most of the time 

C. True, only some of the time 

D. Seldom true 

E. Never true 

Does the method of instruction used in this class permit students to 
progress at their own rate? 

A. Yas, definitely 

B. Yes, to some degree 

C. I don't know 
D. 



2. 



No, it tends to keep everyone moving together 
E. No, definitely 



My^^^^biU :y ♦ ...a.M ,,c method of instruction u«od in t 



is .hinr.K ^^'"^ average class 

about the rne ns othor cla.sses I've had 
isn c as 'jood nost classo.s I've had 
IS amonq the worst v lassos I 've had 

•, m;::"u^?l^?"" '° "''^ - diftoront «thod of 

A. Yes, definitely 
Yes, I think so 
C. r don't know 
t^- No, I don't think so 
t;- No, definitely 

Ar. you able to understand your textbook, workbook and reference material? 

A. Yes, easily 

B. Yes 

C. Does not apply to this class 

D. No 

E. No, not at all 

Are you able to understand your learning/lab activities? 

A. Yes, easily 

B- Yes 

C. Does not apply to this class 

D. No 

E. No, not at all 

A, Yes, usually more than one hour per day 

B- Yes, usually up to one hour per day 

C- Yes, but only sometimes 

D. No, rarely 

E. No, never. i do all of my work in class. 

If for some reason you miss this class, will you have work to make up? ■ 

A. Yes, always 

B. Yes, sometimes 

C. I don *t know 
No, rarely 

E- No, never 
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9, How interested were vou in thp nnn^^r^^h^ r^r^ u- v. 

i-y-.A^i^^ u ^ occupation for which you are 

: training when you entered this program? 



now 



A. Very interested it's what I wanted to 'do for a livinq 

"^Jef '' ' ' ^^^^ ^^^^ most\hings IWe 

C. Mildly interested; I thought it would be 0 K 

°' beef l"L^?n'r"''''^ ' "'•'^^ ''"^ 

E, ^Not interested at all 

f^- a?e ySu5 ^^^^ studied for this occupational area, how interested 

, : A. ^Very interested; it's what I want to do for a livinq 

r' ^ V^i^ ■ ^^^^ t^^" '"°s^„ things I've tried 

C. Mildly interested; I think it will be O.K. 
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Jhe'studlnJs? °' instruction used in this clas.s fair to and honest with 



A. Yes, definitely 

B. Yes, most of the time 

C. I don't know 

D. No, not much of the time 

E. No, definitely 

.2, The following best describes your instructor's availability 

A. Excellent; Jns is always available when I need him 

B. Good; he is usually available when I need him 

C. Fair; he is available only some of the times I need him 

D. Poor; he is rarely available when I need him 

t. Very poor; he is never available when I need him 

3. Is the material for this class well prepared and organized? 

A. Yes, always 

B. Yes, usually 

C. I don't know 

D. No, seldom 

E. No, never * 

4. Is the material for this class presented clearly? 

A. Yes, definitely / 

B. Yes, for the most part 

C. I don't know / 
D. 



No, the presentations are a little confusing 
E. No, the presentations are very confusing' 



Ems /9.: T' 
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Indlv?duf f "ipf " instructor give ypu personal attention and 

A. He gives all the attention and help I need 

B. He gives most of the attention and "help I need 

C. He gives me some attention and help 

D. He rarely gives enough attention and help 

E. He never gives any personal attention and help 

16. DO you enjoy the method of instruction used in this class? 

A. Yes, definitely 

B. Yes, generally 

C. It's O.K. 

D. Not very much 

E. ' No, definitely , 

17. The facilities and equipment used in this class are: 

A. Excellent 

B. Good . • 

C. Fair 

D. Poor 

E . Very poor 

Sareer^goal?^ ^"""^ ^^^^ ^^^^ particular class was to your eventual 

A. Very important; I feel this class was a necessary part of my 
education / ■ ^ 

B. important; I feel thl^ class will help me in my career 

C. I don't know 

D. Not, very important; I don't think it will Drove to be of much value 
m my career 

E. , Unimportant; I feel the class was a. waste of time and will be of no 
value to me m my career 

DO you feel that you have mastered the material contained in this class? 

A. Yes, definitely 

B. Yes, to some degree 

C. I don't know 

D. No, not to , the degree that I ..would have liked 

E. No, definitely | 

beqinnin objectives of this ccarse clearly defined at the 
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A. Yes, definitely 

B. Yes, to some degree 
C • I don ' t know 

D. No, the goals and objectives were somewhat unclear from the beginning 

E- No, definitely ^ 
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out''in%h^'?^ ^^ "^^.^""^ ^^^^ prepared and confident e.^ough to <:6 

out in the field and perform the 30b for which you were trained? 

A. Yes, definitely 

B. Yes, for the most part 

C. I don't know 

Telflrl':li?'Tt a j^^ ^^"^^"^"^ ^^^'^ ^ ^oul, 

a?'"a'jorx'n'?^^ fj^ld'^^^' confidence I need to- perform 

ySu^'e-enron^^n ^ ^^^^^^ "--^ 5° back in time would 

you re-enroll in your present pro gram of s^tud^? 

A. Yes, definitely 

B. Probably 

C. I don't know 

D. • Unlikely 

E. No, definitely 

Would you recommend this program of study to a good friend? 

A. Yes^ definitely 

B. Probably " 

C. r don't know 

D. Unlikely 

E. No, definitely 

ySHe^e^ro^/at K??LZ^ r ^^^"^^ '° ^° ''-'^ - 

A. Yes, definitely 

B. Probably '^^ 

C. I don't know 

D. Unlikely 

E. No, definitely 

wouirch2n«r^^°''^''''°'' ^^^^ a D or an E, what changes in Kirkwood 

would change your answer to an A or B? 



wharln!j»^ X^'' r*"^ up work for a qlass that you hc.ve missed, in 
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in"h?s''cJass!" ^"P"^- -""od of instruction used 



"^d x'^\hL'°c?afs'"" ■^^^"^-S 'he method of instruction cur'^ently 
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ENTRY (PRE-TEST) TO BASIC MATH MODULE 



ERIC 423 



Page 1 of_l 



Module No: 


Module Title: 
Basic Mathematics 




bUDmoduie ntie: 


App»^x. Time: 


Statistics 


hi hour 


EVALUATION 


Objectives: 




The learner will demonstrate the ability to determine correctjly the answers to 
4 out of 5 problems related to:- 


1. Arithmetic Mean 

2. Median 



Find the arithmetic mean to 50, 38, 32, 45, 55, 62, 48, 31 

a. 42 

b. 45.1 

c. 48 

d. 31 

Find the median to 38, 45, 55. 62, 31, 32. 68, %2, 39 

a. 46.5 

b. 31 

c. 45.1 

d: 42 • 

Find the ari thmeti c mean to 2200, 2061, 2145, 2182, 2021, 2089, 2074 

a. 2110.3 

b. 2081.5 . ' 
c- 2089 

d. 2074 
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4. Find the median of 2.9. 4.8, 4.9. 5.3. 5.6. 5^4. 6.2. 2.6 

a. 4.9 

b. 5.3 

c: 5:r " 

d. 4.7 - 

J^. Find the- arithmetic .::e.n to 60. 62. 60. 60. 60. 58. 61. 62. 63.5 

a. 47.4 

b. 63.5 
C. 60.7 
d. 60.0 
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Module No; 



Approx. Time: 

V hour 
Objectives: 



Module Title: 



Basic Mathematics 



S ubmodijhK.Ti tie: 
Powers and Roots 



EVALUATION 



The Warner win demonstrate the ability to calculate correctly the answers to 
4 out of 5 problems related to powers and roots of nuirbers. 

1. The square root of 15625 is 

a. 225 • 

b. 7812.5 

c. 5208.3 

d. 125 

2. The cube root of 1953125 is 

a. 125 

b. 651041.66 

c. 5 

d. 15625 

3. The formula of the volume of a cube is (L)3. If L = 25 ft. what is the volume, 
^. 15625 cubic feet 

b. 75 cubic feet 

c. 1953125 cubic feet 

d. 625 cubic feet 

4. A formula is A = 3.14 x R^. if r is 50 ft. calculate for A 

a. 314 sq. fijy 

b. 7850 sq. ft. 

c. 157 sq. ft. 
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a. 4.02 

b. 195 
c7 390* 

d. 274625 
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1 Module No: 



Module Title: ^ 
Basi c Mathemati cs 



Submodule Title: 
Percent 



EVALUATION 



Approx. Time: 

*a hour 
Objectives : 

The learner will demonstrate the ability to determine correctly the answers to 
4 out of 6 problems involving percent and percent effirionry (ji^rc^nt retn-v^l). 

1. 400/700 

a. 17.5 

b. 57.14 

c. 5.354 

2. What is the % removal of sattleable solids in a primary treatment system if the 
influent is 18 ml/1000 ml and effluent is 2 ml/1000 ml. 



a. 
b. 
c. 



8.889 

II. 1 

III. 1 
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d. 88.89 

3. Calculate the % removal of BOD if the influent is 189 mg/1 and the effluent is 
15 mg/1. 

a. 92.06 

b. 7.936 

c. 9.206 

d. 79.36 

4. A plant has an influent of 110 mg/1 of solids. The effluent has a concentration 
of 3.8 mg/1. Calculate the % removal. 

a. 3.455 

b. 96.55 

c. 34.55 

d. 9.655 
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\ 5. What is the per-cent removal of amronla if the influent has a concentration 
. of 62 mg>/l and the effluent has a concentration of 16 mg/1. 

a. 74,19 

b. 2.580 

c. 7.419 

d. 25.80 

6. The influent of a plant has a concentration of 218 mg/1 of BOD. After 
primary treatment the BOD is reduced to 150 .ug/l. After secondary 
treatment the BOD is discharged at 2i mg/1 concentration. Calculate the 
efficiency of the plant. 

a. 86.00 

b. 90.37 

c. 31.19 

d. 9.633 
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Module No: 


Module Title: 




Basic Mathematics 




Submodule Title: 


Approx. Time; 


Detention Time 


1 hour 


EVALUATION 


Objectives: 



The learner v/ill demonstrate the ability to determine correctly the answers to 
8 out of 10 problems related to detention time in water and wastewater units. 



1. A plant has a rectangular grit chamber. The dimensions of. the tank are 20 ft. 
length, 5 ft. width and 3 ft. depth. The flow 57.2 MGD. Calculate the detention 
time in seconds. 

a. ' 32.08 sec. 

b. 41.67 sec. 
< c- 3.39 sec. 

d- 8.54 sec. 

2, What is the detention time in a clarifier if the flow rate is 3.8 MGD and the 
radius of the tank is 30 ft. and the height is 15 1 i . 

a. 



b. 11.98 hrs. 

c. 0.5 hrs. 

d. 2 hrs. 

3. A lagoon with an average length of 475 feet "^nd average width of 350 feet has 
a depth of 4 feet. What is the average detention time if the average daily 
flow rate is 55 ,690 gal Ions . 

a. 89.32 days 

b. 11.94 days 

c. 44.66 days 

d. 62.45 days 
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4. Atank 65 ft. in diameter, 8.5 ft. deep receives a flow of 300 GPM. 
What is the detention time. 

a. 2.0 hrs. 

b. 11.7 hrs. 

c. 6 hrs. 

d. 46.86 hrs. 

■5. In a water treatment plant a settling tank 70 ft. in diameter, 8.5 feet 
deep receives a flow of 2,320 GPM. Calculate the time. 

a. 'T2.6 min,' 
' b . 14 . 1 mi n .' 

c. 77.4 mi n. 

d. 105 .4 min . 

6. Ina coaventional activated sludge plant the aeration basin has the 
dimensions of 60 ft. long. 20 ft. wide. 15 ft. deep. The flow to the 
basin is 281 GPM. What is the detention time in the aeration basin, 

a. 16 hrs. 

b. 6.3 hrs, ' 

c. 1.06 hrs. 

d. 8 hrs. 

9 

7. In problem 6 if you increase the flow by 25% what is the new detention 
time. 

a. 1 hr* ^ 

b. 6.4 hrs* 

c. 2.8 hrs. 

d. 8 hrs. 
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8. Calculate the detention time of a settling basin that receives a flow 
of 1.05 MGD. (See skotch for dimensions of tank). 



T 



12.16 f: 




a. 2.6 hrs. 

b. 3.2 hrs. 

c. 2<J8 hrs. 

d. 1.8 hrs. 



2.84 ft. 

9. A 2-cen lagoon operating in series. Cell one has the dimensions of surfac 
length 500 ft., surface width 400 ft., bottom length 475, bottom width 385. 
Cell two has a surface length of 600 ft. and surface width of 300 feet, 
bottom length of 580, and bottom width of 290. Both lagoons operate at a 
depth of 5 ft. What is the average detention time if the average daily 
flow is 303,800 gallons. 

a. 12.00 days 

b. 45.00 days 

c. 90.00 days 

d. 60,00 days 

10. A chlorine contact chamber has the dimensions of 5 ft. x 5 ft. x 5 ft. 
If the flow through thfi chamber is 2.8 MGD what is the detention time, 

a. 6.Q sec. 

b. 44.6 sec. 

c. 28.8 sec. 

d. 18.9 sec. 
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AREAS 



1. Square 

A = L X W 
L - W 



Rectangle 
A = L X W 




3. Triangle 
A = is b X h 



r 



1 




4. Circle 



A.= JT 

or 
A = TT 



or 



A = .785 X 
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VOLUMES 



1. Cube 

V = L X W X H 
L = W = H 




?• Rectangular Solid 
L X W X H 



H 



3. Prism 




V«isbxhxH 



or 



K 



V=J3bxhxL 





4. Cylinder 



X r2 X H 



or 



vV TT X X H 
4 



or 



V = . 785 X / H 





\ 

ERIC 



H 



V 



J 

<;33 



5. Sphere 

- V = 4 \ 
T 




6. Pyraml d (triangular base) 
V = 1/6 X b X h X H 



7. Pyramid (rectangular base) 

V=]_xLxWxH 
3 



8. '" Cone^ 

V =l[rRj<_H 

or H 

V ="lUD^x H 

or 



PAD 

(Personal Achievement Department) 

Diagnostic Program 

Math 
Reading 
Testi ng 



THE PERSONAL ACHIEVEMENT DEPARTMENT 

Diagnostic services are provided for water/westewater 
^technology students at Kirkwood Community College in mathematics 
and reading through the PAD (Personal Achievement Department) • 
Water/wastewater technology students are referred to PAD for 
remedial services by instructors from the department, counselor/ 
or self-referral. The student begins the PAD program by going 
through diagnostic assessment, establishing a plan of study 
and maintaining a personal progress chart. Students develop 
specific skills in math and reading through commercially 
produced learning packets produced by a variety of companies. 
Also a number of vocabulary programs are produced by faculty 
members. Diagnostic followup and progress summary is done 
once the student establishes proficiency in the area(s) of 
math or reading in which they were rioficient. Students receive 
up to 3 hours of credit for successful completion of a personal 
achievement unit. Approximately 30% of the water/wastewater 
students participated in the PAD program in 1976-77 quarters. 

PAD provides skills development in t: e areas of 
mathematical, writing, punctuation, grammar, study skills/ and 
readinr- to all Kirkwood students according to the availability 
of CO selors. 

The following are descriptions of the personal 
achievement department's programs. 

Personal Achievement Math 
Personal Achievement Math is a one to three credit 
hour course covering basi:: mathematical skills (see outline 
below) . At the beginning of the quarter the students will 



^ 2 

take a ciaqnostic test, Vhe California Achievement Test and 
the ^^ollege Entrance Examination Board test. Using the 
results of the tests, an individualized program is developed 
to improve the skill level of the student. 
Materials : 

Numbers and Operations by Lankford, Heikkinenr and Silvey 
Basic Mathematics for College Students by Edwin Stein 
A First Program in Mathematics by A. Heywood 

Mathematics for Individual Achie^^ement by Penholm, Hankins, 
Herrick, and Vojtko as revised and compiled by Betty 
Baenziger 

Educulture Tutorial Systems: Basic Applied Mathematics 
Mini-Cour se 

Course Outline 

Course Goal: To pro'<Aide the student with mathematical 
skills, so she/he can meet with success in math related course 
work. 

I, Principal Areas of' Study 



A. 


Addition and Subtraction of 


Whole Numbers 


B, 


Multiplication and Division 


of Whole Numbers 


C. 


Addition o.nd Subtraction of 


Common Fractions 


D. 


Multiplication and Division 


cf Common Fractions 


E. 


Fractions and Decimals 




F. 


Additij^n knd Subtraction of 


Decimals 


G. 


Multiplication and Division 


of Decimals 


H. 


Ratio and Proportion 




I- 


Percents 





- 3 - 

TI. Supplementary Areas of Study 

A. Proglem Solvinq Techniques 

B. 'Measurement - English and Metric 

C. Geometry - Areas, Volumes, Perimeters ^ etc. 
.D. Graphs, Charts, Tables, Diagrams 

E. Problem Solving Applied to Content Area 
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DEVELOPMENTAL MATH 




STUDENTS 



COONSKLOB 
BXPSHBAL 



VOC. AREAS 
BBFBBRAL 



SELF ASSESSMENT 
DIAGNOSTIC PROCEDURES 



PLAN OF STUDY DESIGN 



4Hl? a-aC IBICE 
BKnSRAL 



INOjBPNDfiNT 
DBOF- IN 



STUDENT PROGRESS CHART 




LEARNING PACKETS 



(X) 



1 

>1B 



3 

M 



.a 

u 



F 



CM 



09 



0) 



0« 



M a 
o 



> 



a 



&4 



Eh 



O 



S 



I 



CO 



BASIC SKILLS 



SPBCIAL SKILLS 



COMPETENCY^ AREAS 



I 



DIAGNOSTIC FOLLOW-UP 



PROGRESS- EVALUATION 
STATISTICAL DATA 



1 



DIAGNOSTIC ANALYSIS SHEET' 



Student's nanio 



Examiner 



Date tested 



Item break-down - 
Vocabulary: 

Use of context - 



Circle items missed 



Figurative language - 
Recal 1 : 

Identification of detail and facts 

Interpretati on : 

General Inference - 

• Identification of main idea - 
Author's point of view - 
Cause and effect - 



2 7 10 11 14 
16 17 21 22 25 
27 28 33 

32 35 

3 5 18 19 24 
26 30 31 

4 6 12 15 20 
2b 34 

1 8 13 
9 
23 



Was the test completed in twenty (20) minutes? 



Yes 



No 



TESTS 



TITLE 



AUTHOR/PUBLISHER 



SPECIAL NOTATION 



# OF COPIE 



# 



Vocabulary & Comprehension 

IRS Pretests Lev?! A 

IRS Pretests Lev»^l B 

Teacher-made Pre-Dlagnostic 
test 

Health Occupations Packets 
Pre and Post Tests 

Environmental Health Packets 
Pre and Post Tests 

Auto Repair Packets 
Pre and Post Tests 

Osgood Measure o"" Attitude 

Evaluation of Learning 
Packets 



IPMS Houghton-Mifflin 
Houghton Mifflin 
Houghton-Mifflin 



1 
1 

100 

50 

50 

50 
200 

100 
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IJ 11 1 1 1 s 


si: IF 


voc. 




ARLAS 




mm 



ARTS m 
,SC1F.NC.E 



DROP- IN 



?m OF ^fypv 

TOGRESS m LIS! 



4 



OPEN ENTRY-OPEN EXIT 



SKILLS 



1. SIGHT WORDS 

2. PHONICS 

3. SPELLING 
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Materials Specially, Prepared and Organized 
for Kirkwood Personal Achieveirient Program 



SlUOy SKILLS 



1, USING BOOK PART'i 

2, STUDY HETHODS ^ 

i 

3, RELATING RATE 
TO PURPOSE 
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PROGRESS imm 



SEQOKNCE OP WORD ANALYSTS AND STOLLINC SKTTXS TN DKVFXOFMENTAL READING 



Phonic An^Iygf 
Single consonant© 

vinitlal consonant 

•ubstltutlon 
Consonant digraphs 
Consonant blends 

Short vowels in CVC 
oM^nosylables 



Stractuval Ana ly s i a 



SpellinR Ski iis 



Cocnpound words 



Sounds of comnon Inflec- 
tional endings 



I 



Sound of consonant-lc 



Long vowels: 

l.In the CVCjt pattam 

2*At the end of mono- 
syllables and open 
syllables 

3. In lid and old fats- 
illes and other ex- 
ceptions to CVC. 

r-controlled vowels: er » 

y oT f ir » ar, ur 
Vowel cofdblnatlons : 
la ; al, aj^; ee, ol, 

21- HSi» S^'^ 



Inflection of CVC words: 
Endings: c£, ing > 
ed , cr. est, l^ 



Contractions 

Syllabication, 2-ayllable 
words : 

1. Divide between root words 
and endings 

2. Divide between like con- 
sonants 

3. Divide between unlike con- 
sonants 

A.Divide before consonant- 
le (/Cle) 



S.Dlvlde CVC/V or CV/CV 



yllabl«s: ful » 

les£* en, ness » pient ^ re ^ 
In y per , pre, tlon , etc. 



Syllabication of poly- 
syllabic words J 
Coimon root s 
Cofumon affixes 
Vowel alternation 
Vowel reduction 



Initial and final 
consonants 



Inlciax» final digraphs 
Initial » f^nal blends 

Short vowels in CVC» 
then CCVCC words 

CVC words ending in 
li» il» £•» 

Forming plurals 

Double final consonant 
of CVC words before end- 
ings beginning with a 
vowel 



Spell consonant-le words 



Spell CVCt words 

Dr6p the t In CVCH 
before endings begin- 
ning %rtth a vowel 



TESTS 



TITLE 



AUTHOR/PUDLISHLR 



SPECIAL NOTATION 



a OF COPIES 



Vocabulary & Comprehension 

IRS Pretests Levi A 

IRS Pretests Levol B 

Teacher-made Pre -Diagnostic 
test 

Health Occupations Packets 
Pre and Post Tests 

Environmental He.ilth Packets 
Pre and Post T3Sts 

Auto Repair Pack3ts 
f^re and Post Tasts 

Osgood Measure o' Attitude 

Evaluation of Learning 
Packets 



IPMS Houghton-Mifflin 
Houghton Mifflin 
Houghton-Mifflin 



1 
I 

100 

50 

50 

50 
200 

100 
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STUDY SKILLS 



TITLE 



AUTHOR/PUBLISHER 



SPECIAL NOTATIONS 



§ OF COPIES 



SRA Reading Accelerator 

Student LRC Handbcok 

Practice in Library 
Skills 



Machine 
Consumable 

Consumable 



5 



Scwoy Skills Libr/iry 
Orientaticr Lesson 

Science F 
Science H 
Reference III 



EDL 



1 box 

1 box 

1 box 

1 box 



Reference EEE 

Reference Sheets 

Practice In Dictionary Skills 

Key for Practice in 
Dictionary Skills 

How To Mark a Bo^k 
Worksheets 



rhe Now Student 



Jamestown Publishers 



Consumable 



Consumable 



1 box 
39 



Answering True- 
False Questions 
Worksheets 



Consumable 



35 



) Reading Developments 
Study Skills 
Program 

Notetaking Lecture 
Practice Tape 



Sack/Younnan 



3 Workbooks 
12 Tupes 



1 tape 



College Reading & 
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DECODING SKILLS 



TITLE 



A UTHOR/PUBLISHER 



SPECIAL 
NOTATION 



# OF COPIES 



^ Teacher-made S/igtit word 
M cards ' 

Teacher-.Miade work sheets 

Letter Sound Worksheets New Readers f^ress 

Building Worc^ Power Adams 



From A tD Z 

Irtdi vidua! ized 
Reading. Skills^ 
Progran - Levels 
A and. B 

The Matur^e Students' 
Guide to '^^adlng S 
Comprehend ..n 

Working With Wc>"ds 

Working With Patterns 



Steck-Vaughn 
Houghton-Mi<'-^11n 



Lipscomb 



Putfiam 



Consumable 



Kits 



1 
2 
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COMPREHENSION 



COMPREHENSIO N 

^kJi TITLE AUTHOR/PUBLISHER SPECIAL NQ-^ATiQN 

Reading Essentials Series Leavell/Gardner - Steck Vaughn Series 

Avenues to Explore 
Challenges to Meet 
Discoveries to Make 
Horizons to See 
Pathways to Build 
Steps to Take 

Comprehension Skills Series Giroux&Williston 
jOI Understanding the Main Idea " " 
:02 Making a JudgeTient " 
!03 Drawing a Conclusion " 
iC4 Making an Inference " " 

'.C5 Retaining Concepts and 

Organizing Facts " " 

vGo Isolating Details and 

Recalling Specific 

Facts 

Understanding the Main 

Idea " 



Jamestown Series iBooks&Tapes 



(Middle Level) 



SRA Reading for Under- 
standing 

Timed Reading Level 1 
Timed Reading Level 8 

Reading Drills 

Efficient Reading 

Communications ... A 
Guide to Comprehension 
and Readirg 

Developing Comprenens'^'On 
Including Critical Reading 



Kit 



Spargo/ Jamestown Publish. 

Fry/ Jamestown Publishers 
Brown/Heath & Co. Pub, 
Lipscomb 

Dawson 



Read the 'nstr^jctions First Greatsinger 

Family Development Sc^rijis Steck .aughn Comp.- 
Buying Guides 
Health, Safety, & 
Sanitation 

Q Becoming a More Effective , _ . 

ERIC Person ^ib^ 
H«iMa Family Money Management 
. Cofununicatina With Others 



Series 



TITLE 



COMPREHENSION 
AUTHOR/PUBLISHER 



SPECIAL NOTE 



Everyday Reading A Writing Lnubarh 



Teacher-Made Comprehension 
Kits 

Ho-// To Read & Write Bus- 
iness Letters 

How To Read & Write 
Personal Letters 

How To i!ead Personal 
Business Papers 

How To Read News- 
papers 

How To Use Telephones 
Instructions on Safety Pamphlet 

Literary Materials Gearing 



SRA Reading Laboratory IVa 



SRA Reading Laboratory I Pa 

Steps to Learning 1 Steck-Vaughn 

Steps to Learn incj 2 Steck-Vaughn 
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PERSONAL ACHi: 



Determine the reading 
skill level necessary 
to successfully complete 
mnterials currently used 
111 the three career 
clusters — 
Medical Assistant 
Environmental Health 
Auto Collisiv^n Repair 



- READING 



/^f;(^9MPT,TSHMENTS TO DATE 



1 . De termining Reading Skill Levels 



develop a testing pro- 

tx) determine read- 
.nc skills zf students 
Lr. escr. of the same 



a. 



General Motors STAR readability test 
was run on three samples from each textbook 
of the three career programs. Results of 
this test indicate the approximate grade 
level equivalencies of materials used. 
While selections ranged from the 8th grade 
to the 18th grade levels, much of the 
reaiing meteriil fell above the 13th grade 
l.?vel. (Sample included in 6 month rept^rt, 
Jai.aary, 1976) 

As a follow-up of this computer-run read- 
ability test, an in-service session was' 
held ..with not only Group A instractors, 
but also all Trade and Industry instructors. 
Shorter end quicker means of determining 
readability (th.e Fiy Graph and the Cloze ■ 
Test) that the instructors themselves can 
apply were demonstrated. 

After it was detennined to base the devel- 
opmental curriculum on reading competencies, 
thie Reading Specialist conducted a Reading . 
Skills Survey with each of the programs in 
Group A. The purpose of this survey was to 
sssess the specific reading skills necessary 
-.0 successfully enter and complete each of 
-r.e crograrni. 



2, Testing Program 



rhe Nelson- Denny Standardizeo Keaoxriu -est 
.. = 5 administered" to students presently 
enrolled 'in er^ch of the three career program. 



b. Ihe In dividual Pupil rtonitoring System 

.:Houahton-Fdfflin) is presently being used 



i 
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MODIFiaTION PROM ORIGINAL OBJECTIVE 



to assess student strengths and weaknesses 
on specific skills. 

c. In addition to the standardized tests, an 
infonnal reading inventory has been devel- 
oped fro each of the programs in Group A. 
(See Appendix 1) 



Although the grant refers to readinc 
levels , a student' s"grade level" on 
a standardized test (such as the 
Nelson-IXsnny) only indicates a 
summary average of the student's 
reading ability. Ori the other hand, 
the hypothesis Is that determining 
specific reading competencies the 
students already have and wh:ch they 
need to develop will more efficient- 
ly expedite the student's improve- 
ment. Also, it is hoped that break- 
ing the reading process down into 
units for the student will in itself 
clarify that process. 



3. Design a developmental 
program curriculum in the 
area of reading, relating 
the suiject matter content 
directly to the vocation- 
al choice of the student. 



3. Reading CXirriculum 

5. An overall plan for entry into and exj.t from 
the developmental lab as well as procedure 
for entry- exit • chin the reading curriculum 
has been developed. (See Appendix 2) 

(1) The "reading process" was outlined in 
a competenq-based formE.t. Competencies 
have been identified for each reading 
skill under the three main categuies 
of vocf.rjlary, cci?>prehe.*:;ion, and study 
skills. (See Appendix :) 

b. A multi-level variable eritry-exit reaamg 
curriculum is partially completed for Group 
A progicins. 

(1) Vocabulary 

Learning pack^.ts have been developed for 
each of the vocabulary competencies with 
contents related to each of the three . 
vocational career clusters of Healtli 



0 
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Occupations, Auto Repair, and Environ- 
mental Health. (See sample packets and 
Appendix 4) 

(a) Each packet contains: 

— specific learning objectives 
—instructional guides (strategy 

for how to perform the skill) 
--leax-nirg activities 
--self post tests 

Cb) Final post tests for each of the 
objectives of the vocabulary pack- 
ets have been written, color-coded 
by vocational program and assembled 
for student and instructor use. 

( 2 ) Comprehension ^. 

(a- Commercial materials such as the 
Houghton-Mifflin "Individualized 
Reading Skills" modules and James- 
town Publisher's audio tapes will 
be used as instructional guides for 
the comprehension competencies. 

Cr) Specific content- related learning 
activity materials have been com- 
piled to be used in conjunction 
v.'itr. the instructional guide modules . 
Students will have the opportunity 
to practice specific comprehensibn 
skills on compiled materials that 
are directly related to their voca- 
tional program or personal interests . 
(See Appendix 5) 

Within each interest area, the mat- 



erials.are multi-level in that they 
are categorized into 3 levels of 
difficulty, based on sentence length 
and syllable count ("Fry Readability 
method ) • 

Level A = easy (6th - 8th grade 

reading level) 
Level B = average (9th - 10th grade 

reading level) 
Level C = more difficult (11th - 

12th grade reading 
level ) 

This categorization provides the 
students with (1) material at their 
level id inter esi. and (2) the 
oppori-jnity to progress from easy 
zo more difficult reading. 

The compiled materials include 
pamphlets, booklets, charts, journal 
and newspaper articles, job sheets, 
textbook exerpts, maps, manuals, 
parts catalogues, etCo These mat- 
erials were obtained free or at min- 
imal cost through sources listed 
irelov;: 

1, Free Materials for Classroom 
Teachers ; Aubrey , Ruth H . , 
(Fearon Publishers, Inc., i 
Belmont, California) "1975 

2. Elementary Teacher's Guide to 
Free Curriculum Materials; 
Patricia H. Sutties, editor; 
(Educators Progrss Ser-vice, 
Randolph, Wisconsin) 1975 
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3. Government publications such as 
Consxjmer Information ( Index of 
Selected Federal Publications 
of Cons\Jiner Interest) , National 
Bureau of Standards Publications, 
Department of Health, Education, 
and Welfare, Department of 
Agriculture and others. 

4. Vertical File Index ; A Subject 
and Title Index to Selected 
Pamphlet Materials, H.W. Wilson 
Company 

5. Group A program inctructors 
contributed advertisements, . 
job circulars, brochures, and 
duplicate maiiuals, etc. 



ALUATION 



As stated in the original grant, "no forms', eval- 
uation of the Developmental Program will occur 
during the first year". However, already develop- 
ed sample packets are being' used with some students 
presently enrolled in the developmental lab for 
prelininary evaluation of clarity of instructions. 
Also, periodic information and updating reports 
have been presented to (1) Kirkwood department 
chairpersons and (2) the internal project advisory 
committee. 



er|c 



SPOT 



I. 



Course Content, Objectives, and Structure 



101. Course difficulty was appropriate for my background. 

102. Course organization assisted me in learning. 

103. Subject matter was intellectually stimulating to me. 
Ij04. Course content was interesting to me. 

108. Course goals were clear to me. 

111. I learned basio terms in this area. 

112. Objectives encouraged me to learn the structure and methodology of the subject. 

114. I was encouraged to apply knowledge and skills in new situations. 

115. Course objectives helped me understand main emphases. 

116. I was encouraged to learn on my own. 

117. Course requirements were clear from the beginning. 

122. Facts and concepts from related fields were presented. 

123. Instructor emphasized ways of solving problems rather than solutions. 

124. Practical applications of the material were discussed. 

127. Adequate time for questions was provided. 

128. Instructor emphasized ideas rather than facts. 

129. Rational and intellectual aspects of the subject were stressed, 

130. General concepts and ideas were stressed, 

13J. The course required an appropriate amount of work for the credit earned. 

132. Couri^e objectives helped me organize my studying. 

133. The pace oi the course met my needs. 

134. Course objectives represented outcomes which I could acliieve in the time allotted. 

135. 'Course objectives were adequately detailed to aid my learning. 

136. Sctieduled class time was used efficiently. 
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137. 



Courao content clarified techniques I was expected to develop. 



138. 



Prerequisite course work adequately prepared me to handle assignments in 
this course. 



II, Instructor's Behavior 



201. Concepts were presented in a manner that aided my learning, 

203- My work was evaluated in ways that were meaningful to me , 

206, Instructor seemed aware of my needs, abilities, and interests. 

207. Instructor seemed to be concerned with wliether I learned the material. 
200. Instructor seemed enthusiastic when presenting course material. 

209. Instructor seemed interested in teaching this course. 

210. InstrticLor responded to my questions with clarity. 

211. Discussions raised interesting new ideas. 

212. My questions were answered fully and completely. 

214. Instructor was available to me outside of class. 

215, DitCiculL concepts were explained in a lieipful way, 

216, Instructor gave suf Licient detail to make ^generalizations meaningful to me, 

217, Instructor spo'tce clearly and was easily understood, 

218. I^reseatatlous were interesting and challengiu; . . 

219. Material was summarized in .u luanner which aidtid my retention. 

221. Lnstructor coimiiuaicated at a level appropriate to my understanding, 

\ 

226. Instructor summarized major points, 

228, Instructor made clear what lie/siie considered Important. 



2 33. Instructor invited criticisms of his/her own ideas, 

234. I was encouraged to participate in class discussion. 

j!'i9. Instructor encouraged students to see hun/her if they were having ditficuity. 

i4j . Instructor discussLtd points o\ view other than his/her own, 

242, Recent developments in the field were discussed. 

24b. Class presentation seemed well organ L^-ed. 

24 7. Well-chosen examples were used to clarify points. 
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249. I was encouraged to participate in class critiques. 

250. When the instructor sensed the class was confused, attempts were "made to 
clear it up, 

251. My work was evaluated in ways that were helpful to me. 



253. Viewt' of pertinent authorities were discussed. 

254. instructors were in agreement on their evaluations of my work. 

255. Instructor aelped me ..improve my technique. 

256. Lastructor identified specific problems with my technique, 

257. Instructor critiqued by work/per tormance without embarrassing me in front of 
classmates. 

258. Instructor's handling of this class illustrated guidelines for ethical 
pr o f Lissioaal behavior. 

259. Instructor provided me with techniques and information necessary for under- 
standing course material, 

260. Instructor helped me to improve my writing skills. 

261. Instructor focused discussions lo raise interesting new ideas. 



301. Grades were based on a fair balance of requirements and content. 

303. 1 knew what improvemenL was needed from feedback on tes ts/a "isignments . 

304. l::xaifhs rclltjcted the emphases o. class presentations. 

305. Exams allowed me to adequately demonstrate what J Learned. 

306. LCxams re<iuired me to do more than recall factual information. 
309. Exams cov^rred material on which I Cixpected to be tested. 

312. Exa^ns stressed my ability to apply knowledge in new situations.' 

315. Assignments aad expectations on homework were clear to me-. 

317. Assignments contributed to my learning. 

318. A;^signments were consistent with course objectives. 

321. Assigned readings were pertinent to topics presented in class. 



252. 



Instructor treated me as an individual. 



III. 



Instructional Methods and Materials 





322, Course rp.iteriais were a helpful guide to key concepts covered during class time 

326. Discussion was helpful to my learning. 

329. Exams required creative, original thinking. 

332. Exams required synthesis of various parts of the course, 

333. Instructor had me apply concepts to demonstrate understanding. 

334. Assignments and expectations on related work outside the class were clear to me 

335. Assignments were pertinent to topics presented in class. 
3^6. The textbook was helpful for my understanding of this course. 

337- Visual aids (overhead/slides/blackboard, etc.) contributed to my learning. 

338. (trading c; eria were clearly defined* 

339* Oral presentations helped me develop my communication skills. 

340. Lectures were consistent with the subject matter in the course outline. 

341. Help was available to me outside of class if I had questions. 

342. Visual aids (overhead/slides /blackboard , etc.) were clear and easily understood 

343- Required course activities involved more than simple recall of fadts or 
cookbook procedures. 

344. Required course activities aided my learning. 

345. Required course activities were consistent with course objectives. 
346- Grades were based on a fair weigliing of the required coarse activities. 

347. Required course activities provided a fair evaluation of my learning. 

348. Assignments were well-^spaced throughout the course. 

349. Grades were an impartial assessment of my performance. 

IV. Outccp^.es of Instruction 

402. I became more interested in the subject. 

403. I was stimulated to elect more courses in this area. 

404. I was stimulated' to do additional reading in the area. 
J5. I was stimulated to discuss new ideas in or out of class. 

407. My knowledge and skills were increased. 
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408. 



I devcr lojiud aa a[)|) recia t Loii I'ol* tlie .subjecL. 



409. 



My skill in criLlcal thinkiuj^ was iucruased. 



4iO. 



My problcim solving abiliuies were improviid. 



411. 



1 learned tundaniciutal ]>riacipl4js or theories. 



413- 



1 learned to understand my strengtlis and weaknesses in tlie area. 



414. Instructor helped me feel confident in expressing new ideas. 

415. i learned to see reiationiriliips antong important topics and ideas. 

416. I was forced to think for myself. 

1 

417. L was motivated to j work beyond minimum requirements. 

418. L was motivated to do my best v;ork. 

42(J- I way slimulaLcd to substantial effort toward learning. 

42 J. instructor hel[)cd me integrate faces and develop generalisations. 

424. I liad an opportunity to demonstrate my knowledge and/or understanding,. 

425. 1 learred m'w ways to evaluate problems. 

42 7. I le^irned how to find more information on the subject. 

428. I was motivated to study a topic from the course on my own initiative. 

429. L was stimulated to do additional work in tlie area. 

430. My ability to critically analyze written material was improved. 

431. I acciuired a basic understanding of the subject area* 

432- I developed a clear understanding of the moral and/or ethical issues m the areas. 

433. My ability to inte^: facts and develop generalization . was imprjved, 

434. i learn, d niore in tills course than in most other college courses I have taken. 



501, iastruc cr was usually moving about the lab lather than stationary. 

502. Instructor almost always spoke to me . individually about the experiment in progree:s 
5u3. Instructor wa: a ie to explain how the apparatus should work. 

304. Instructor was able to explain the procedures involved in the experiments. 



Laboratory Courses and Sections 





■ \ . ■ 

'>U1). I t r* uf t.ii4 ii|)|)i*aroci i.o uiidersLaud Liu '>r^ cipie.s lavoivtHl in the exper iineiit.^j . 
'50b. Instructor usually managed to tichuduU- lab tJiae st> ^JL cHuild finish thi- cxpt: rinunits 
Instructor rigidly LMiforced .safety ruguiatious (saioty glasses, no oatirig in i;ib, 

508. Instructor generally was ablo to answer my questions about wliat 1 should do next. 

509. " My lab repiu'ts were graded fairly and promptly. 

510. I would recoiumund this lab instructor to a friend planning to take this course. 

511. Instructor (s) identified SPt::ClI'MC [)robleiiis with my lab technique. 

*3 1,i. 1 as L rue tor (s) demonstrated the lab teciiniques i was expected to develop. 

5J 3. I^xpec tat ions about specific lab procedures were clearly statied in advance- 

514. Approi^rLatc ci[]d inapj>ropr iate lab behaviors were clearly identified. 

515. Lab experience-^ »..L,arified the lecture material. ' 

516. Lab ex{)eriences will be helpful to me in my future profession. , 

517. C'rgatii^^at ion of the lab activities assisted nie in learning. « 
518* I was able to complete^: the lab activities in the time allotted. ' 
519. Lab tixperieuces will be helpful to me in my future coursework. 

■ 520. Lab experiences a.ssisted me in learning concepts. 

Vi. Clinical Courses 
bOl. !l ast rue: or (s) identified SPLCfFlC problems with my clinical technique. 

602. instructor (s) demonstrated the clinical techniques I was expected to develop. 

1 

603. Lxpec taL it)ns about specific clinical procedures were clearly stated, in advance. 

604. A,j)Dropr iate and inappropriate clinical behaviors were clearly i<'entifiedr 
605: Prescribed criteria were usc.lx in evaluating my performance. i 
bOb. Evaluations of my work by clinical faculty members were consistent. : 

b07. Considering patient availability, recjuired clinical ex[)eriencjs v;ere'' realistic. 
b08e Ins true tor (s) embarrassed me' in front of patients. 

b09. Ins true tor (s) frequently i)rov ided feedback n\ my perrotmance which made me 

feel less se I f-cori f idea t . ( 
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610. )'rLor cour-Si'. wurk adu(iuaLe l.y |)rL»[)a rud mo tt; IkuhII o lIic cL Lnlctil Lask.s. 

611, Instructor (s) lieipud mv. correct prt.)blcms Ln my cJ.LiiLcal torliiii(|UL? . 

(jL2. Per roruiaiu:** cxawKS aiLowcd iiic (u ^uicc[uaLc.Ly deiuunsLrato my cl.inLcal coiu[u^. tciicics . 

6 1. !3, All adci|iiatc amount ol observation and su|)ervihiion was [)r(jvidud. 

614, CLi.iiicaL cxporlcnccs iiiustratcd guidelines otliical proressional beliavior, 

6.1). r. rccclvi^d constructive criticism of written reports, 

6I..6, ins true tor ^'s) t recpatMit J.y^ p ro v Ided ft^etiback on Llie ade([uacy ol" my total performance^ 

617. Croup meet-Lu^^s were hcipfui in uncreas Ln^j my knowled);e and skills. 

618. I was j;ivea responsibility Lor patients coimnensurate with my abilities. 

619. ' Ipiproved my ability lo present and discuss case problems effectively and 
cone Isely . 

620. i performed nn adecjuate number of patient work-ups. 

621. Some important topics could not be adequately covered because patients were 



6 31. The demands made upon my talents by this production were exciting and ciiallenging . 

632 < I learned a substantial amount from being associated with this production. ^■ 

633. rhe director's analysis of ttiis production was made clear to me, 

634, The director's concept and interpretation. .of this production were made clear to me* 
63b. The director iielped nie im^:rove my performance in this production. 

636. The director seemed I'iiterested in my role Ir ^his production. 

5 37. i'iie ulrecLur was sensitive to my problems. 

638. I would be eager to f)artlcipate in another production under this director. 



univa I 



liable. 



VLA. 



Product ion Courses 



VCI. CompcLeacy Based Lust ruction 



701, 



Instructor iielped me to improve my understanding oC literature. 






VIII. 



Telenet 



801. 



The number of mic rupliones uvnc adequace for tiie vjroup. 

Tlie equLpment per f urmcid well a hiy^a percentage of the time. 

'iiic room used was conducive to learning. 



802. 



i3u;i. 



80A. It was easy to find parking n,2ar my class. 

805. The class was scheduled at a p;c)od t Lme for me, 

yo6. The equipment was set up and workinr, on ai rival to class. 

8U7 , Printed materials arrived on time. 

808, Operaf 'on of AV equipment at iiiy site was har lied adequately. 

809. Hy class site was encouraged to participate in network discussions 
810» j; would be eager to take another Telenet course. 



\ 
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State Department of Public Instruction 
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iiX'i'ACHMENT 1,2 
MINUTES 

WATER AND WASTEWAVER TECHNOLOGY 
ADVISORY COMMITTEE 
June 16, 1977 

The Water and Wastewater Technology Program Advisory Committee met 
on Thursd^ afternoon. June 16. 1977. Those in attendance included George 
Mllllgan. Dave Millard. Marc Powell. Steve Jones. Eldon DeCamp. Kirkwood 
staff Included Larry Willis. Harold Kort. Charlie Bardonner. Phil Koundakjian. 
Coug Fell, dnc^y Rcot and Gary Feldman. 

The Advisory Committee was updated on the Statewide upgrading 
workshops. They were shown maps which display the number of communities 
served during the years 1975 - 1976 and 1977 to date. The Circuit Rider 
Program was discussed and final results were shared with the committee. Some 
110 unique towns were visited and about 35 re-visits were accomplished during . 
that particular project. Discussion then focused on the one-year program and 
finally to the problem of recognition by the Iowa State Board of Operator 
Certification. 

The committee was broucH up to date on what has transpired since 
last fall when^Messrs. Willis and Bardonner attended a public hearing on 
revised certification rules. They wer also infomed that on March 4. 1977, . 
Mr. Bardonner was requested to furnish materials to the Board of Certification 
so that the program could be evaluated and its equivalence toward certification 
requirements determined. The materials were furnished to the Board on 
March 11. 1977. There was no action taken by the Board during the March and 
April meetings. Mr. Bardonner was invited to make an oral presentation to the 
Board during its May meeting at which time he requested tl,at one-year Program 
completers be examined for the Grade II level of certificat n. The conr,1ttee 
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ATTACHMENT 1.2 Continued 



refused that proposal but did detenrine the one-year program completers would 
be allowed to take the Grade I examination. The committee offered several 
suggestions as to what course of action the department could well pursue In 
order to obtain so.ne level of satisfaction from the Certification Board. 
These -uggestions included meeting with Mr. Crane, the Director of the Iowa 
Department of Environmental Quality. Mr. Buckmeister. Chairman of the Water 
Quality Conmission and contacting state Legislators. Plant superintendents 
hosting this year's water and wastewater program students for their internship 
should be reques'.ed to furnish written input on their judgment of the 
performance of the student relative to being prepared to perform as Grade II 
operators. Members of the committee were unanimously sympathetic to the 
problem and Importance of appropriate recognUion. expressed their concern, 
but thought action from Kirkwood staff would be most appropriate. 

The Department Head assured the committee that he would keep them 
up to date on the situation and what action is taken. The Board of Certification 
will be meeting on June 20. in Des Moines. Messrs. Willis and Bardonner will 
attend this meeting at which time it is hoped the one-year program will be 
judged as to its credit toward Grade II certification. 

Mr. Millard stated he would personally contact the chairman of the 
Board of Certification. Mr. Vernon Spilker. 

The meeting was adjourned at 4 p.m. and members were shown the 
existing facility and its latest procurement, a water treatment unit which 
will be Incorporated into ^he water portion of the program. 
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ATTACHMENT J . 2 
MINUTES OF WATER AND WASTEWATER TECHNOLOGY 



ADVISORY COMMITTEE MEETING OCT. 31, 1977 

The meeting began promptly at 1:00 p.m. Several announcements were made 
relative to events since the last comiiittee meeting: 

1. Twelve st'jdents frc.7< 76-77 school year employed as plant ope''»*'^r5 
(11 rece1*'ed diplono). 

2. This year's program stands at 12 enrolled. 

3. No change in certification status for one-year program completers. 

4. The Department has received application forms and guidelines for receiving 
accreditation from the National Amorfcan Water Works Association for the 
one-year program and for upgrading workshops conducted by th.? Department. 

The agenda for tne meeting included ■'iscussion of four sinnificant issues. 
(Letter to Advisory Coimiittee attached.) 

I. Possibility of beginning a second section of the nrogram in the Sprinq 
Quarter. 

The Department Head raised this proposal for two reasons: 

1. The good number of job opportunities that exist for water and 
wastewater plant operators and 

2. The difficulty of recruiting students given only one starting date 
each year to begin the program. 

Comments from the Advisory Conmittee generally reflected the concern that 
If the existing section is not filled to capacity (12 students in a class 
which could handle 21), it would be difficult to assume that simply 
opening another section in the Sprtng Quarter would result in a full class. 

II, Possibility of altering the existing related instruction from exact courses 
to "appDved electives". The Department Head distributed thj one page 
brochure describing the course work required for each student enrolled 
in the program. He also explained the problems caused from the exactness 
of the course requirements due to the varying educational and experience 
backgrounds of the students who enroll in the program. This year»s class 
includes students who attained high school completion through masters degpeed 
students. The comments of the committee generally agreed with the concept 
of providing some flexibility. 

III. Possibility of coupling the existing one-year program with additional management 
or science cou'-sework leading to an associate of general studies degree as a 
program option. This was discussed as an optloij for the student enrolling in 
the program to attain a two-year degree. The two-year degree satisfies the 
existing educational requirements for the higher levels of certification as 
operators in the State of Iowa and offers the student interested In the 
proaram an opportunity to enroll at the beginning of any quarter of the 
school year. 
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SrySS S r!ttJJ??Jf^ discussion Of all Items of the agenda Included 
;? ^IT*^* I certification and the need to make the trsininq accessible 
to not only new entry students, but people presently employed tn the field. 

The Comntttee recommended that the Iowa Board of Certification be Invited 
to annually deslarsle one of Its members to s1t on the Advisory Corm^l it m 
The Conwlttee fefc the Importance and impact of certlflcat on and S 
concern of tf'2 Ccir .ctee merited this attempt at opening a dl4ct line 
2lr??ff«{lSn "^"'"^ Committee ?n3 ?he Board of 

The next meeting was targeted for early February 1978. At this nput 

al?I\^?.f^^ 'l'^^.f the Water and Wastewater Techno! igy^^iiifp^Sf^it 
alternatives for discussion by the Committee. The altertiatlver^v address 
changes In required electlves. modification of delivery^ p^o5id^ Do.-s^^^^ 
an evening part-time schedule or other ideas presented by^staff. P**"^^^^^ 

SL??J^!"^ i?"*"^" ' ^ with a period of introduction of students to Advisory 
tStSl gro^^ ' q"«=^t1on-d1sa,.:sion period within the 

S!L-2**^® meeting, the election of a ChMnitan for tho 

Is'Tttached^'' deferred until the next r,eeting. The list of attende.^s 
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OCT 31, 1977 

1. Harry Boren 

Plant Superintendent 

3. Steve Jones 

Iowa State University 

5. Dan Jchnson 

Private Industry 

7. Dave milard 
Private Industry 

9. Bob Hopkins 

Plant Superintendent 

Kirkwood Cotmiunlty r nTTpj^ 

11. Eldon DeCamp 

12. Harold Kort 

13. Larry Willis 

14. Phil Koundakjian 

15. Cynthia Root 

16. Doug Fell 

17. Charlie Bardonner 
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2. Ron Stellick 
Iowa OEQ 

4, George MUllgan 

PI ant .'Superintendent 

6. Andy Chrlstensen 

Iowa Water Works Assoc1a;1oi 

8. Verle Garwood 

Director of Public Works 

10., R1ck Game] 
Iowa DPI 



ATTACflMENT 1.3 



Minutes of Water and Wastewater Technology Program 
Kirkwood Community College 
March 2, 1978 

'^^f^^^^e members, excludlny Kirkwood staff, were asked to nominate 
wf^f nn«^Lr°!; of Chairman of the Advisory Committee. Four persons 

were^nominated and staff was directed to prepare a ballot for mailing to all 
members of the Cornnittce. The ballot and return envelope is attached. CommUtee 
mr,mbers are asked to mark their ballot and return to Kirkwood by mail. 

^aU^a of the present Advisory Committee is attached. The names of five 
additional persons were suggested for addUion to the Co:Tnittee. Mr. Bardonner 
will ask these persons if they will serve on the Comnittee. They Include: 

1. James Resnick, Davenport 

2. Paul Noland, Cedar Rapids 

3. Nell Fischer, Iowa City 

4. Wig Shakespeare, Fairfax 

5. Reed Craft, Waterloo 

V 

Mr. Bardonner updated the Cowiittee on the status of certification recognition, 
program activity, and proposed program modifications. 

Certification St f'tus 

1. Mr. Bardonner was directed at the Fall. 1977. meeting to request that the 
Board of Operator Certification name one of Its members to serve on the 
Kirkwood Advisory Committee. The request was submitted- the Board of 
Certification declined the the request at their Februaiy. 1978, meeting. 
The board then enacted a policy statement "that the board would not 
designate any of its members to serve on any committee as a representative 
of the board." The board then explained that this did not imply that any 
Of its members could not serve on committees as individuaTs. only not as 
representatives of the board serving on another comnittee. 

2. The current "Rules and Certification" and "Guidelines for Substitution of " 
Education result in Kirkwood Water and Wastewater Technology program 
completers being eligible for Grade II examination nine months after 
completing the program. Mr. Bardonner again stated his total disagreement 
with this, but that he would not be challenging it with the same level of 
.activity he had been for the past seventeen months. He also Informsd 

the Committee that that existing Rules and Guidelines also result in some 
instances in which the Kirkwood program completer becoming eligible for 
Grade III examination as early as one year and three months after completinq 
the Kirkwood program. 
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Program Activity 

^' rh;«?Jrf°?I!!'* ? ^'^Py °^ article which appeared In the recent Harh 

is^Jt-rh^?"''*?^ Newsletter. Which is distributed internationanr A wpS^ 

acttvuS ?^ ludlfr] tVlV^' ^'r? ^^"^^^^^^ Kirkwood about th^^ 
*an Ainf?c*I i a telephone call from Manitoba, Canada, requesting 
an admlssfon form fts he Is considering possibly enrolling ^ext fall. 

Proposed Program Modifications 

^* I!IJ[H<5?I]*.Ji'®" presented the proposed day time program schedule. The 
modifications proposed are primarily a renaming of courses to better 

prog?fm^fn ^^Z'^h ^?^r^^^^^^^^^"^ ^"^^^^ '^^^^^nts to begin thfday 
IWI Z iccplf^r ^^^Jl^] o^Winter Quarter. Part time students would 
also be accepted. Schedules for fall and winter entry are attached. 

^* TMs"sche5Jle the proposed evening section schedule, also attached, 

inis scMedule enables a student to complete the total progran in two vears 
iVro^lZn?. ^ni'nT"^ averaging 12 hours per week. Monda? through Th^rsdl;. 
tnroilments would be accepted in either Fall or Spring Ouairtrrs and 

S.Tj£f"*'H^" ^'^"^ 12 hours would al o^be acc«??ed!^^^^ 

as^a^^^^tfn^ ?r programs would include additional related insiructiSn 
as an option to the internship quarter. 

The Advisory Committee endorsed all of the proposed modifications There was 

of'cert'??ca ion'" 'jlTlT? °' r^^^^Ji"^ p'°P°^^^ programs Jo* thH[ a Tn'ment 
or certification. The Advisory Committee suggested that an effort be made to 

liSnU1p'a'?lt?^"Sia'L'?n^''' Information about'?he progVa.n.'^The Jol 'league' o? 
the program! "^^^^^"^ suggested as an appropriate avenue to publicize 

The meeting adjourned at 2:30 p.m. 
Attendees : 



Harry Boren 
Ron Stellick 
George Milligan 
Paul Noland 
Larry Willis 
Charles Bardonner 



Harold Kort 
El don DeCamp 
Doug Fell 
Cynthia Root 
David Hall 
"ill Koundakjian 
Paul O'Leary 



